Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 1 1-287842 

(43)Dat of publication of application : 1 9.1 0.1 999 



(51)Int.CI. 




G01R 31/26 
H01L 21/66 
// B65G 47/51 




(21) Application number 

(22) Date of filing : 


10-106923 
02.04.1998 


(71) Applicant 

(72) Inventor : 


: ADVANTEST CORP 
NAKAMURA HIROTO 
SATTO NOBORU 



(54) IC TESTER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the accuracy of positioning the 
Input/output terminals of an 10 to be tested against a contact pin, by 
providing a guide hole wherein a ball terminal of the IC to be tested 
couples the insert of a test tray. 

SOLUTION: At a position corresponding to the solder ball HB (terminal) of 
a ball grid array type IC as a test object on the bottom surface of an IC 
container 19 in the middle of an insert 16 for attaching on a test tray, 
guide holes 23 are formed. A gap S is formed between a package mold PM 
outer surface and an insert 16 so that solder balls HB smoothly fit in the 
guide holes 23. The guide holes 23 are formed with the same number as 
the solder ball HB or the number of outermost solder balls HB. and an 
opening 24 is formed in the bottom middle of the IC container 19 so that 
the other solder balls HB can contact the contact pins 51. By this, if the 
insert 16 and the socket guide 40 are accurately positioned, the solder 
balls HB and the contact pins 51 can be accurately positioned. 
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* NOTICES * 

Japan Patent 0££iee is not responsible £or any 
damages caused by the us of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] IC testing device characterized by establishing a guide means to contact the input/output terminal examined 
[ aforementioned / IC ] and to position this to the maintenance medium examined [ aforementioned / IC ] in IC testing 
device which tests by forcing the input/output terminal examined [ IC ] on the contact section of a test head. 
[Claim 2] IC testing device according to claim 1 characterized by the aforementioned maintenance medium being a test 
tray for conveying the aforementioned examination IC-ed from the loader section examined [ aforementioned / IC ] to 
the aforementioned test head. . 
[Claim 3] IC testing device according to claim 1 characterized by the aforementioned maintenance medium bemg a 
heat plate for giving heat stress to the aforementioned examination IC-ed before forcing the aforementioned 
examination IC-ed on the aforementioned contact section. 

[Claim 4] IC testing device according to claim 1 characterized by being IC carrier with which the aforementioned 
maintenance medium is conveyed by circulating through the inside of a test chamber, and being IC carrier which 
carries the aforementioned examination IC-ed carried in in the aforementioned test chamber, and is transported to near 
the aforementioned test head. 

[Claim 5] IC testing device given in any of the claims 1-4 to which the input/output terminal examined 
[ aforementioned / IC ] is characterized by being a ball-like terminal they are. 

[Claim 6] The aforementioned guide means is an IC testing device according to claim 5 characterized by bemg the hole 

with which the aforementioned ball-like terminal fits in. 

[Claim 7] The aforementioned guide means is an IC testing device according to claim 5 characterized by bemg the 
salient which fits in between two ball-like terminals. 

[Claim 8] The aforementioned guide means is an IC testing device according to claim 5 characterized by being the 
taper side which touches the aforementioned ball-like terminal. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to IC testing device which was especially 
excellent in the positioning accxiracy to the contact section examined [ IC ] about IC testing device for testing a 
semiconductor integrated circuit element (it abbreviating to IC hereafter,). 
[0002] 

[Description of the Prior Art] Handler (handler) IC of a large number contained by the tray is conveyed m a testmg 
device, each IC is electrically contacted to a test head, and it is made to examine on IC testing-device main part 
(henceforth a circuit tester) in IC testing device called. And after ending an examination, each IC is taken out from a 
test head, and classification to categories, such as an excellent article and a defective, is performed by putting on the 
tray according to the test result again. 

[0003] The tray for containing IC [ finishing / an examination / in containing IC before an examination ] in the 
conventional IC testing device (it is also hereafter called a customer tray.) the tray (it is also hereafter called a test tray 
") by which circulation conveyance is carried out in the inside of IC testing device There is a thing of a different type, 
in this kind of IC testing device The carry substitute of IC is performed between the customer tray and the test tray 
before and after the examination, and IC is forced on a test head in the state where it was carried in the test tray, in the 
test process which tests by contacting IC to a test head. 

[0004] On the other hand, after using a heat plate etc. for IC contained by the customer tray and impressing heat stress, 
the thing of a type which adsorbs this every partly at once with an adsorption head, carries to a test head, and is 
contacted electrically is also known. In the test process of this kind of IC testing device, IC is forced on a test head, 
where an adsorption head is adsorbed. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, when testing ball grid array (BGA:Ball Grid Aray) type IC, it 
consists of two or more contact pins 5 1 prepared possible [ frequent appearance ] with the spring (un-illustrating) as the 
contact section of a test head 104 was shown in drawin g 30 , and as shown in the B section of drawing 31 , cone-Hke 
crevice 51a according to the ball-like input/output terminal (henceforth the solder ball HB) examined [ IC ] is formed 
at the nose of cam. In the conventional IC testing device, alignment of the examination IC-ed and the contact pin 51 
was perforaied using the periphery configuration of the package mould PM of IC. 

[0006] However, the dimensional accuracy of a chip-size package (CSP:Chip Size Package) of the package mould PM 
is very rough, and a periphery configuration and position precision with the solder ball HB are not necessarily secured. 
For this reason, when positioned on the periphery of the IC-package mould PM, as shown in the C section of drawing 
31 , it will be pushed after the solder ball HB has shifted to the contact pin 51 , and there was a possibiUty of doing an 
injury to the solder ball HB at the sharp nose of cam of the contact pin 5 1 . 

[0007] Moreover, since the examination IC-ed was detached in the socket section and was once positioned also by ICs 
other than a chip-size package IC here before forcing the examination IC-ed on the contact pin 51 of a test head in 
order to avoid the injury to the solder ball HB by the contact pin 51, there was a problem that the index time of IC 
testing device became long. 

[0008] this invention is made in view of the trouble of such conventional technology, and aims at offering IC testing 

device excellent in the positioning accuracy to the contact section examined [ IC ]. 

[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, IC testing device of this invention is 
characterized by establishing a guide means to contact the input/output terminal examined [ aforementioned / IC ] and 
to position this to the maintenance medium examined [ aforementioned / IC ] in IC testing device which tests by 
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forcing the input/output terminal examined [ IC ] on the contact section of a test head. 

[0010] In IC testing device of this invention, since an IC-package mould is not positioned but the input/output terminal 
itself pressed against the contact section is positioned with a guide means, the error produced between the maintenance 
medium examined [ IC ] and the examination IC-ed is lost, and the positioning accuracy of the input/output terminal to 
the contact section examined [ IC ] improves remarkably. Consequently, the process which makes position correction 
examined [ IC ] before forcing in the contact section becomes unnecessary, and the index time of IC testing device can 
be shortened. 

[001 1 ] While conveying the examination IC-ed before a test to the contact section of a test head, all the media by 
which the examination IC-ed concerned is held are contained in the maintenance medium in this invention. 
[0012] For example, in IC testing device according to claim 2, the aforementioned maintenance mediimi is a test tray 
for conveying the aforementioned examination IC-ed from the loader section examined [ aforementioned / IC ] to the 
aforementioned test head, and at IC testing device according to claim 3, before the aforementioned maintenance 
medium forces the aforementioned examination IC-ed on the aforementioned contact section, it is a heat plate for 
giving heat stress to the aforementioned examination IC-ed. Furthermore, in IC testing device according to claim 4, the 
aforementioned maintenance medium is IC carrier conveyed by circulating through the inside of a test chamber, and is 
IC carrier which carries the aforementioned examination IC-ed carried in in the aforementioned test chamber, and is 
transported to near the aforementioned test head. Of course, in IC testing device of this invention, it is the meaning also 
containing the maintenance medixmi of the adsorption head and others of a transport device. 
[0013] Although especially the examination IC-ed applied in this invention is not limited but IC of all types is 
contained, when the input/output terminal examined [ aforementioned / IC ] applies to the so-called ball grid array type 
IC which is a ball-like terminal like IC testing device according to claim 5, especially the effect is also remarkable. 
[0014] If the guide means in this invention is equipped with the function to contact the input/output terminal examined 
[ IC ] and to position this, especially **, such as the configuration, a setting position, a number, and the quality of the 
material, are not limited, but all things are contained. 

[0015] For example, in IC testing device according to claim 6, the aforementioned guide means is a hole with which 
the ball-like terminal of ball grid array type IC fits in. In this case, the hole with which preparing the hole which fits 
into all ball-like terminals, respectively also fits into some ball-like terminals, respectively can also be prepared. 
Furthermore, the end of the terminal of the shape of one certain ball and the end of other ball-like terminals can also be 
made to fit into one hole besides a means to make one ball-like terminal fit into one hole. In addition, a "hole" here is 
the meaning including the crevice which does not penetrate a maintenance medium besides the breakthrough which 
penetrates a maintenance medium. 

[0016] Moreover, in IC testing device according to claim 7, the aforementioned guide means is a sahent which fits in 
between two ball-like terminals. In this case, the salient into which preparing the salient which fits in among all ball- 
like terminals, respectively also fits among some ball-like terminals, respectively can also be prepared. Furthermore, it 
can also consider as the salient which fits in among three or more ball-like terminals. Especially the configuration of 
this salient is not limited, but although what is necessary is just the configuration which can fit in between ball-like 
terminals, if a taper side is established at a nose of cam or the diameter of a nose of cam is reduced, since fitting with a 
ball-like terminal can be performed smoothly, it can be said that it is more desirable. 

[0017] Moreover, in IC testing device according to claim 8, the aforementioned guide means is a taper side which 
touches tiie aforementioned ball-like terminal. In this case, the taper side where establishing the taper side which 
touches all ball-like terminals, respectively also touches some ball-like terminals, respectively can also be established. 
Furthermore, it can also cheat out of the end of the terminal of the shape of one certain ball, and the end of other ball- 
like terminals to one hole also [ except cheating out of one ball-like terminal in contact with one hole ]. Especially 
terms and conditions, such as the degree of tilt angle of a taper side and the depth, are not limited. 
[0018] Various IC testing devices, such as IC testing device of the type pushed against the contact section of a test 
head where the examination IC-ed is carried, and IC testing device of the type pushed against the contact section of a 
test head where adsorption maintenance of the examination IC-ed is carried out with an adsorption head, are contained 
in a tray at IC testing device of this invention. 
[0019] 

[Embodiments of the Invention] Hereafter, the operation form of this invention is explained based on a drawing. 
The flow chart of the tray in which how to manage [ examined / IC ], as for the perspective diagram in which [1 st 
operation form] drawing J shows the 1st operation form of IC testing device of this invention, and drawing^ is shown, 
the perspective diagram in which d rawin g 3 shows the structure of IC stocker of this IC testing device, the perspective 
diagram showing the customer tray on which drawing 4 is used by this IC testing device, and drawing 5 are the 1 
partial-solution perspective diagrams showing the test tray used by this IC testing device. 
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[0020] In addition, drawing 2 is drawing for understanding how managing [ examined / IC / in IC testing device of this 
operation form ], and also has the portion which showed superficially the member arranged together with the vertical 
direction in fact. Therefore, the mechanical (three-dimensions target) structure is explained with reference to drawing 
1 . ' 

[0021 ] For the operation test in the state where are equipment which exammes whether IC operates appropnately 
where the temperature stress of an elevated temperature or low temperature is given to the examination IC-ed 
(inspection), and classifies IC according to the test result concemed, and such a temperature stress was given, the IC 
testing device 1 of this operation form is the tray (henceforth the customer tray KST) on which much exanainations IC- 
ed used as the candidate for an examination were carried. From refer to drawing 4, the examination IC-ed is again put 
on the test tray TST (refer to drawing 5 ) which has the inside of the IC testing device 1 concemed conveyed, and it 
carries out. . 
[0022] For this reason, as shown in drawing 1 and drawing 2 , the IC testing device 1 of this operation form IC storing 
section 200 which stores the examination IC-ed which will examine fi-om now on, and classifies and stores IC 
[ finishing / an examination ], It consists of the loader section 300 which sends into the chamber section 100 the 
examination IC-ed sent fi-om IC storing section 200, the chamber section 100 containing a test head, and the unloader 
section 400 which classifies and takes out IC [ finishing / an examination ] in which the examination was performed in 
the chamber section 100. 

[0023] The IC stocker 201 before an examination which stores the examination IC-ed before an examination, and the 
examined IC stocker 202 which stores the examination IC-ed classified according to the result of an examination are 
formed in the IC storing section 200IC storing section 200. 

[0024] As shown in drawing 3 , these fi-ont [ examination ] IC stockers 201 and the examined IC stocker 202 possess 
the fi-ame-like tray housing 203 and the elevator 204 whose rise and fall invade fi-om the lower part of this tray housing 
203, and are enabled toward the upper part, and are constituted. Two or more customer trays KST are accumulated on 
the tray housing 203, and are supported, and only this accumulated customer tray KST is moved to it up and down in 
an elevator 204. ... 
[0025] And while the laminating of the customer tray KST on which the examination IC-ed to which an examination is 
carried out after this was stored in the IC stocker 201 before an examination is carried out and it is held, the laminating 
of the customer tray KST according to which the examination IC-ed which finished the examination was classified 
suitably is carried out to the examined IC stocker 202, and it is held. 

[0026] In addition, since it considers as the structure where the IC stocker 201 before these examinations and the 
examined IC stocker 202 are the same, each number of the IC stocker 201 before an examination and the examined IC 
stockers 202 can be suitably set as a number if needed. 

[0027] While preparing two empty stocker STK-E which prepares two stocker STK-B in the stocker 201 before an 
examination, and is sent next to it to the unloader section 400, eight stocker STK-1, STK-2, -, STK-8 are prepared in 
the examined IC stocker 202, and it consists of examples shown in drawing ! and drawing 2 so that it can classify and 
store in a maximum of eight classifications according to a test resuU. That is, it is classified besides [ another ] an 
excellent article and a defective by what has the high-speed inside of an excellent article or a high-speed working 
speed, the thing of medium speed, a low-speed thing, or the thing also in a defect to be retested. 
[0028] The customer tray KST mentioned above loader section 300 is carried to the window part 306 of the loader 
section 300 fi-om the equipment substrate 105 bottom by the tray transfer arm 205 prepared between IC storing section 
200 and the equipment substrate 105. And in this loader section 300, after once transporting the examination IC-ed 
loaded into the customer tray KST to pulley SAISA (preciser) 305 by the X-Y transport device 304 and correcting the 
mutual position examined [ IC ] here, the examination IC-ed fiirther transported to this pulley SAISA 305 is again 
transshipped into the test tray TST which has stopped in the loader section 300 using the X-Y transport device 304. 
[0029] As an IC transport device 304 which transships the examination IC-ed fi-om the customer tray KST to the test 
tray TST Two rails 301 constructed over the upper part of the equipment substrate 105 as shown in diawing^^l , The 
movable arm 302 which can go back and forth between the test tray TST and the customer trays KST with these two 
rails 301 , It was supported by this movable arm 302 and has the movable head 303 which can move in the direction of 
X along with the movable arm 302. 

[0030] By moving to the movable head 303 of this X-Y transport device 304, while bottom ** is equipped with the 
adsorption head and this adsorption head attracts air, the examination IC-ed is adsorbed fi-om the customer tray KST, 
and the examination IC-ed is transshipped into the test tray TST. It is equipped about with eight of such an adsorption 
head as opposed to the movable head 303, and it can transship eight examinations IC-ed into the test tray TST at once. 
[0031] In addition, if it is in the common customer tray KST, since the crevice for holding the examination IC-ed is 
formed comparatively more greatly than the configuration examined [ IC ], the position examined [ IC ] in the state 
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where it was stored in the customer tray KST has big variation. Therefore, if the examination IC-ed is adsorbed in this 
state at an adsorption head and it carries to the direct test tray TST, it will become difficult to drop into IC receipt 
crevice formed in the test tray TST correctly. For this reason, in the IC testing device 1 of this operation form, the 
position correction means of IC called pulley SAISA 305 is established between the installation position of the 
customer tray KST, and the test tray TST. This pulley SAISA 305 has a comparatively deep crevice, and since the 
periphery of this crevice is made into the configuration surrounded in the inclined plane, when the examination IC-ed 
by which the adsorption head was adsorbed is dropped into this crevice, the fall position examined [ IC ] will be 
corrected in an inclined plane. The examination IC-ed can be transshipped with a precision sufficient to IC receipt 
crevice formed in the test tray TST by the mutual position examined [ eight / IC ] becoming settled correctly, adsorbing 
by this, the examination IC-ed by which the position was corrected with an adsorption head again, and transshipping 
into the test tray TST. 

[0032] The test tray TST mentioned above chamber section 100 is sent into the chamber section 100 after the 
examination IC-ed is loaded in the loader section 300, and each ****** IC is tested in the state where it was carried in 
the test tray TST concerned. 

[0033] The chamber section 100 consists of a thermostat 101 which gives the heat stress of the elevated temperature 
made into the purpose, or low temperature to the examination IC-ed loaded into the test tray TST, a test chamber 102 
which contacts the examination IC-ed in the state where heat stress was given by this thermostat 101 to a test head, and 
a cooling tub 103 which removes the given heat stress fi-om the examination IC-ed examined by the test chamber 102. 
[0034] In the cooling tub 103, when the examination IC-ed is cooled by ventilation and it returns to a room 
temperature, when an elevated temperature is impressed by the thermostat 101, and about -30-degree C low 
temperature is impressed by the thermostat 101, it returns to the temperature which is a grade which heats the 
examination IC-ed at warm air or a heater, and dew condensation does not produce. And this cooled examination IC-ed 
is taken out in the unloader section 400. 

[0035] As shown in drawing 1 , the thennostat 101 and the cooling tub 103 of the chamber section 100 are arranged so 
that it may project more nearly up than the test chamber 102. Moreover, to a thermostat 101, as notionally shown in 
drawing 2 , while the test tray TST of two or more sheets is supported by this perpendicular transport device until the 
perpendicular transport device is prepared and the test chamber 102 is vacant, it stands by. The heat stress of an 
elevated temperature or low temperature is impressed to the examination IC-ed mainly during this standby. 
[0036] A test head 104 is arranged in the center, the test tray TST is carried on a test head 104 by the test chamber 102, 
and a test is perfomied to it by contacting the input/output terminal HB examined [ IC ] at the contact pin 51 of a test 
head 104 electrically. On the other hand, after the test tray TST which the examination ended is cooled by the cooling 
tub 103 and returns the temperature of IC to a room temperature, it is discharged by the unloader section 400. 
[0037] Moreover, between the upper parts of a thermostat 101 and the cooling tub 103, as shown in £k§35dngjL , the 
diameter of the equipment substrate 105 is carried out, and this equipment substrate 105 is equipped with the test tray 
transport device 108. The test tray TST discharged from the cooling tub 103 is returned to a thermostat 101 through the 
unloader section 400 and the loader section 300 by the test tray transport device 108 prepared on this equipment 

substrate 105. • i. i.- 

[0038] Drawing 5 is the decomposition perspective diagram showing the structure of the test tray TST used with this 
operation form. Two or more crosspieces (style) 13 are formed in parallel and regular intervals at the rectangular frame 
12, two or more pieces 14 of anchoring project this test tray TST to side 12a of the both sides of these crosspieces 13 
and a crosspiece 13, and the frame 12 that counters at equal intervals, and it is formed in it, respectively. The insertion 
stowage 15 is constituted by two pieces 14 of anchoring between these crosspieces 13 and between a crosspiece 13 and 

side 12a. i. j • • 

[0039] One insertion 16 is contained by each insertion stowage 15, respectively, and this insertion 16 is attached m it 
by floating at two pieces 14 of anchoring using the fastener 17. for this reason ~ the both ends of insertion 16 -- 
respectively ~ the object for anchoring to the piece 14 of anchoring ~ the hole 21 is formed Such insertion 16 is 
attached in one test trays [ about 16x4 ] TST. 

[0040] In addition, each insertion 16 is made into the same configuration and the same size, and the examination IC-ed 
is contained by each insertion 16. IC hold section 19 of insertion 16 is decided according to the configuration examined 
[ to hold / IC ], and let it be a rectangular crevice in the example shown in drawing 5 . 

[0041] Here, if it is [ examined / which was arranged by four line xl6 train / IC ] as the examination IC-ed connected at 
once to a test head 104 is shown in drawing.5 , the examination IC-ed of four lines will be examined simultaneously 
every four trains, for example. That is, in the 1st examination, from eye one train, it connects with the contact pin 51 of 
a test head 104, and 16 examinations IC-ed arranged every four trains are examined, by the 2nd examination, the 
examination IC-ed which was made to move the test tray TST by one train, and has been arranged every four trains 
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from eye two trains is examined similarly, and all examinations IC-ed are examined by repeating this 4 times. The 
result of this examination is memorized by the address decided by the identification number and the number assigned 
inside the test tray TST examined [ IC ] given to the test tray TST, for example. 

[0042] It is the cross section showing the state where set the decomposition perspective diagram and drawing,! which 
show the structure of a socket 50 where drawing 6 has the pusher 30 in a test head 104, insertion 16 (test tray TST 
side), the socket guide 40, and the contact pin 51 of this IC testing device in the cross section of drawing 6 , set 
drawing 8 to the test head 104, and the pusher 30 descended. 

[0043] The pusher 30 is formed in the test-head 104 bottom, and carries out vertical movement at Z shaft onentations 
with the Z-axis driving gear (for example, hydrostatic-pressure cylinder) which is not illustrated. This pusher 30 is 
attached in the Z-axis driving gear according to the interval examined [ which is tested at once / IC ] (if it is in the 
above-mentioned test tray, it is a total of six of every four trains four lines). 

[0044] the guide of insertion 16 which the press child 31 for forcing the examination IC-ed is formed in the center of a 
pusher 30, and is later mentioned on the both sides ~ the guide pin 32 inserted in the guide pin bushing 41 of a hole 20 
and the socket guide 40 is formed Moreover, between the press child 31 and the guide pin 32, the stopper guide 33 for 
regulating a minimum, when the pusher 30 concerned descends in Z-axis driving means is formed, this stopper guide 
33 is contacting the stopper side 42 of the socket guide 40, and the minimum position of the pusher pushed by the 
suitable pressure which does not destroy the examination IC-ed is determined. 

[0045] the guide to which the guide pin 32 of the pusher 30 mentioned above and the guide pin bushing 41 of the 
socket guide 40 are inserted in the both sides from each upper and lower sides although the insertion 16 is attached 
using the fastener 17 to the test tray TST as explained also in drawing 5 - the hole 20 is formed it is shown in the 
pusher downward state of drawing 8 -- as - drawing - setting ~ a left-hand side guide - the minor diameter where, as 
for a hole 20, the guide pin 32 of a pusher 30 is inserted for an upper half, and positioning is perforaied - the major 
diameter to which it considers as a hole, the guide pin bushing 41 of the socket guide 40 is inserted in for a lower half, 
and positioning is performed ~ it considers as the hole incidentally ~ drawing - setting - a right-hand side guide ~ a 
hole 20, and the guide pin 32 of a pusher 30 and the guide pin bushing 41 of the socket guide 40 are made mto the 

loosely-fitting state ^ .„ i j j • * * 

[0046] IC hold section 19 is formed in the center of insertion 16, and the examination IC-ed will be loaded mto the test 
tray TST by dropping the examination IC-ed here. 

[0047] the guide to which it corresponds to the position of the solder ball HB of ball grid array type IC which it is 
[ examined / IC ], and these solder ball HB can fit into the base of IC hold section 19 with this operation gestalt 
especially as shown in drawing 9 and drawing 10 ~ the hole 23 is formed moreover, the solder ball HB examined 
[ such / IC ] ~ these guides ~ few crevices S are formed between the peripheral faces of the package mould PM so that 
it can fit in smoothly [ there is no obstacle in any way and ] to a hole 23 

[0048] the guide shown in this drawing ~ although only the number is formed so that, as for a hole 23, all the solder 
balls HB may fit in, the guide means of this invention can consider various gestalten besides this 
[0049] the guide into which the solder ball HB of the outermost periphery fits among the solder balls HB of BGA type 
IC with other operation gestalten shown in drawing 11 and drawing 12 ~ it is the example which formed opening 24 m 
the center of the base of IC hold section 19 so that a hole 23 may be formed in the base of IC hold section 19 and the 
contact pin 5 1 can contact also to the other solder ball HB 

[0050] moreover, the guide which fits into each solder ball HB of BGA type IC with other operation gestalten shown m 
drawing 13 and drawing 14 ~ a hole is the example which formed in the base of IC hold section 1 9 the opening 25 to 
which only the periphery side of the solder ball HB of the outermost periphery is guided among these solder balls HB, 
without preparing 

[0051] On the other hand, two guide pins 32 of a pusher 30 are inserted in the both sides of the socket guide 40 fixed to 
a test head 104, the guide pin bushing 41 for positioning between these two guide pins 32 is formed in them, and the 
thing on the left-hand side of this guide pin bushing 41 positions also between insertions 16. 
[0052] The socket 50 which has two or more contact pins 51 is being fixed to the socket guide 40 bottom, and spnng 
energization of this contact pin 51 is carried out with the spring outside drawing above. Therefore, even if it forces the 
examination IC-ed, while the contact pin 51 retreats to the upper surface of a socket 50, even if the examination IC-ed 
inclines somewhat and is forced, all the terminals HB can be contacted in the contact pin 5 1 . In addition, approximate 
circle drill-like crevice 51a which holds the solder ball HB of ball grid array type IC is formed at the nose of cam of the 

contact pin 51. . j ■ .i. i j 

[0053] The X-Y transport device 404,404 of the same structure as the X-Y transport device 304 prepared in the loader 
section 300 is formed also in the unloader section 400 unloader section 400, and IC [ finishing / a test tray TST blank 
test ] carried out by this X-Y transport device 404,404 at the unloader section 400 is transshipped into the customer 
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tray KST. 

[0054] As shown in drawing 1 , two pairs of window parts 406,406 of the couple arranged so that the customer tray 
KST carried to the unloader section 400 concerned may attend the upper surface of the equipment substrate 105 are 
established by the equipment substrate 105 of the unloader section 400. 

[0055] Moreover, although illustration is omitted, the rise-and-fall table for making it go up and down the customer 
tray KST is prepared in each window part 406 bottom, and it carries the customer tray KST which the examined 
examination IC-ed here was transshipped and filled, descends, and deUvers this full tray to the tray transfer arm 205. 
[0056] Incidentally, in the IC testing device 1 of this operation gestalt, although the maximum of a classifiable 
category is eight kinds, to the window part 406 of the unloader section 400, only the customer tray KST of a maximum 
of four sheets can be arranged. Therefore, a category classifiable on real time is restricted to four classifications. 
Although an excellent article is classified into three categories, a high-speed response element, a medium-speed 
response element, and a low-speed response element, a defective is generally added to this and four categories are 
enough, the category which is not classified as these categories may arise like what needs a retest, for example. 
[0057] Thus, what is necessary is to return the customer tray KST of one sheet to IC storing section 200 fi-om the 
unloader section 400, to transmit the customer tray KST which should store the examination IC-ed of the category 
which replaced with this and was newly generated to the unloader section 400, and just to store the examination IC-ed, 
when the examination IC-ed classified into categories other than the category assigned to four customer trays KST 
arranged at the window part 406 of the unloader section 400 occurs. However, when the customer tray KST is replaced 
in the middle of classification work, classification work must be interrupted in the meantime and there is a problem 
that a throughput falls. For this reason, the buffer section 405 is formed between the test tray TST of the unloader 
section 400, and a window part 406, and it is made to keep temporarily the examination IC-ed of the category which is 
not rarely generated in this buffer section 405 in the IC testing device 1 of this operation gestalt. 
[0058] For example, while giving the capacity which can store about 20-30 examinations IC-ed in the buffer section 
405, the memory which memorizes the category of IC stored in each IC storing position of the buffer section 405, 
respectively is prepared, and the category and position which were temporarily kept in the buffer section 405 examined 
[ IC ] are memorized for every ****** IC. And when the interval or the buffer section 405 of classification work fills, 
the customer tray KST of a category on which the examination IC-ed kept in the buffer section 405 belongs is called 
from IC storing section 200, and it contains on the customer tray KST. What is necessary is just to call two or more 
customer ti-ays KST to the window part 406 of the unloader section 400 at once at such time, in case the customer dray 
KST is called, although the examination IC-ed temporarily deposited with the buffer section 405 may be crossed to two 
or more categories at this time. 

[0059] Next, an operation is explained. In the test process in the chamber section 100, the examination IC-ed is 
conveyed by the upper part of a test head 104, after each examination IC-ed has been dropped more into the detail by 
IC hold section 19 of the insertion 16 of this drawing, the state carried in the test ti^y TST shown in drawing 5 , and. 
[0060] If the test ti^y TST stops in a test head 104, a Z-axis driving gear will begin to operate and one pusher 30 shown 
in drawing^6 - drawing,? will descend to one insertion, and two guide pins 32 and 32 of a pusher 30 ~ the guide of 
insertion 16 - holes 20 and 20 are penetrated, respectively and it fits into the guide pin bushing 41 and 41 of the socket 
guide 40 fiirther 

[0061] Although the insertion 16 and the pusher 30 have a certain amount of position error to the socket 50 and the 
socket guide 40 which were fixed to the test head 1 04 (getting it blocked the IC testing-device 1 side) although the 
state was shown in drawing 8 the guide pin 32 on the left-hand side of a pusher 30 ~ the guide of insertion 16 ~ the 
minor diameter of a hole 20 ~ alignment of a pusher 30 and insertion 16 is performed by fitting into a hole, 
consequently the press child 31 of a pusher 30 can force the examination IC-ed in a suitable position 
[0062] moreover, the guide on the left-hand side of insertion 1 6 - the major diameter of a hole 20 - alignment of 
insertion 16 and the socket guide 40 will be performed, and the position precision of the examination IC-ed and the 
contact pin 51 will increase by this because a hole fits into the guide pin bushing 41 on the left-hand side of the socket 
guide 40 

[0063] tills operation gestalt and other modifications show to drawing 9 - drawing 14 especially ~ as ~ solder ball HB 
[ examined / IC / itself] -- the guide of IC hold section 1 9 of insertion 16 ~ since it has positioned by the hole 23 or 
opening 25, if the position precision of insertion 16 and the socket guide 40 comes out, alignment of the solder ball HB 
and the contact pin 51 can be realized with high degree of accuracy 

[0064] A pusher 30 is ftirther dropped until the stopper guide 33 contacts tiie stopper side 42, without performing other 
alignment, since the position precision of tiie solder ball HB examined [ IC ] and the contact pin 51 is incidentally fiiUy 
taken out with the state which shows in drawings , and tiie examination IC-ed is contacted at the contact pin 51 by the 
press child 31. It is stood still in this state and a predetermined test is performed. 
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[0065] Although the 1st operation gestalt which carried out the [2nd operation gestalt] **** is the example which 
applied this invention to the so-called chamber type of IC testing device 1, this invention is appHcable also to the so- 
called heat plate type of IC testing device. 

[0066] Drawing 15 is the perspective diagram showing flie 2nd operation gestalt of IC testing device of this invention, 
and if the outline is explained, the IC testing device 1 of this operation gestalt presses against the contact section of a 
test head 67 the examination IC-ed before the examination carried in the supply tray 62 by the X-Y transport devices 
64 and 65, and stores in the classification tray 63 the examination IC-ed which the test ended according to a test result. 
[0067] The X-Y transport device 64 of these with the rails 64a and 64b prepared in accordance with X shaft 
orientations and Y shaft orientations, respectively movable head 64c From the classification tray 63 to the field which 
results in the supply tray 62, the empty tray 61, the heat plate 66, and the two buffer sections 68 and 68 is constituted 
possible [ movement ]. Furthermore, movement also to Z shaft orientations (namely, the vertical direction) of this 
movable head 64c is enabled by the Z-axis actuator which is not illustrated. And two examinations IC-ed can be 
adsorbed, conveyed and released at once by two adsorption head 64d prepared in movable head 64c. 
[0068] On the otiier hand, with the rails 65a and 65b with which the X-Y transport device 65 was formed in accordance 
with X shaft orientations and Y shaft orientations, respectively, movable head 65c is constituted possible [ movement 
of the field between the two buffer sections 68 and 68 and test heads 67 ], and movement also to Z shaft orientations 
(namely, the vertical direction) of it is fiirther enabled by the Z-axis actuator which this movable head 65c does not 
illustrate. And two examinations IC-ed can be adsorbed, conveyed and released at once by two adsorption head 65d 
prepared in movable head 65c. 

[0069] Moreover, the two buffer sections 68 and 68 carry out both-way movement of between the active regions of two 
X-Y transport devices 64 and 65 with rail 68a and the actuator which is not illustrated. While the upper buffer section 
68 does the work which transports the examination IC-ed conveyed fi-om the heat plate 66 to a test head 67 in drawing, 
the lower buffer section 68 does the work which pays out the examination IC-ed which ended the test by the test head 

67. Two X-Y transport devices 64 and 65 can operate simultaneously by existence of these two buffer sections 68 and 

68, without interfering each other. 

[0070] The supply tray 62 on which the examination IC-ed which will examine from now on was carried in the active 
region of the X-Y transport device 64, four classification trays 63 stored by classifying IC [ finishing / an examination ] 
into the category according to the test resuU, and the empty tray 61 are arranged, and the heat plate 66 is formed in the 
position which approached the buffer section 68 fiirther. 

[0071] This heat plate 66 is for example, a metal plate, two or more crevice 66a which drops the examination IC-ed is 
formed, and examination before IC from the supply tray 62 is transported to this crevice 66a by the X-Y transport 
device 64. The heat plate 66 is a source of heating for impressing predetermined heat stress to the examination IC-ed, 
and after the examination IC-ed is heated by predetermined temperature on the heat plate 66, it is forced on the contact 
section of a test head 67 througji one buffer section 68. 

[0072] Especially, on the heat plate 66 of this operation gestalt, if it is, an input/output terminal, i.e., BGA type IC, 
examined [ IC ], a guide means to contact and position on the solder ball HB is prepared in crevice 66a (it is equivalent 
to the maintenance medium examined [ of this invention / IC ].). 

[0073] The cross section in which drawing 16 shows the operation gestalt of the guide means examined [ IC ], drawing 
17 , and drawing 18 are the cross sections showing other operation gestalten of the guide means examined [ IC ], 

respectively. 

[0074] With the operation gestalt shown in drawing 16 , taper side 66b which touches the solder ball HB of the 
outermost periphery of the solder balls HB of BGA type IC is formed in crevice 66a of the heat plate 66, and the solder 
ball HB examined [ IC ] is positioned by this taper side 66b. 

[0075] Moreover, with the operation gestalt shown in drawing 17 , guide pin 66c which fits in between the solder balls 
of BGA type IC is prepared in crevice 66a of the heat plate 66, and the solder ball HB examined [ IC ] can be 
positioned also by such guide pin 66c. 

[0076] With the operation gestalt shown in drawing 18 , 66d of taper-like crevices which fit into the solder ball HB of 
the outermost periphery of the solder balls HB of BGA type IC is formed in crevice 66a of the heat plate 66, and the 
solder ball HB examined [ IC ] can be positioned by no less than 66d of such taper-like crevices. 
[0077] Since guide meanses 66b, 66c, and 66d to position the input/output terminal HB examined [ such / IC ] directiy 
are formed in the heat plate 66 in the IC testing device 1 of this operation gestah The position precision of the solder 
ball HB and contact focus at the time of pressing tiie examination IC-ed to the contact section of a test head 67 by the 
X-Y transport device 64, the buffer section 68, and the X-Y transport device 65 improves remarkably, and it can 
prevent that a blemish is attached to Ball HB. 

[0078] The [3rd operation gestalt] this invention is applicable also to chamber type IC testing devices other than tiie 



Page 8 of 13 



chamber type IC testing device explained with the 1st operation gestalt. 

[0079] The perspective diagram in which drawing 19 shows the 3rd operation gestalt of IC testing device of this 
invention, the conceptual diagram showing how to manage [ examined / IC / in this IC testing device ], as for drawing 
2.0 , The plan showing typically a transfer means by which drawing 21 was prepared in this IC testing device, The 
perspective diagram for drawing 22 explaining the conveyance path of IC carrier used by this IC testing device. The 
plan for the perspective diagram and drawing 24 which show IC carrier with which drawing 23 is used by this IC 
testing device explaining the test sequence examined [ IC ] in the test chamber of this IC testing device, Drawing 25 is 
drawing 21 . The cross section which meets a XXV-XXV line, and drawing 26 are the drawing 25 equivalent cross 
sections for explaining how managing [ examined / IC / in a test chamber ]. 

[0080] Moreover, the cross section, drawing 28 , and drawin g 29 which show the operation gestalt of the guide means 
examined [ in / IC carrier of drawing 23 / in drawing 27 / IC ] are the cross section showing other operation gestalten 
of the guide means examined [ IC ] in IC carrier, respectively. 

[0081] In addition, d rawing 20 and drawing 21 are drawings for understanding the operating range of how to manage 
[ examined / IC / in IC testing device of this operation gestalt ], and a transfer means, and also have the portion which 
showed superficially the member arranged together with the vertical direction in fact. Therefore, the mechanical (three- 
dimensions target) structure is explained with reference to dra win g 19 . 

[0082] For the operation test in the state where are equipment which examines whether IC operates appropriately 
where the temperature stress of an elevated temperature or low temperature is given to the examination IC-ed 
(inspection), and classifies IC according to the test result concerned, and such a temperature stress was given, the IC 
testing device 1 of this operation gestalt is the tray (henceforth the customer tray KST) on which much examinations 
IC-ed used as the candidate for an examination were carried. From refer to drawing 4, the examination IC-ed is again 
put on the IC carrier CR (refer to drawing 23 ) which has the inside of the IC testing device 1 concemed conveyed, and 
it carries out. 

[0083] For this reason, as shown in drawing 19 and drawing 20 , the IC testing device 1 of this operation gestalt IC 
storing section 1 100 which stores the examination IC-ed which will examine from now on, and classifies and stores IC 
[ finishing / an examination ], It consists of the loader section 1200 which sends into the chamber section 1300 the 
examination IC-ed sent fi'om IC storing section 1 100, the chamber section 1300 containing a test head, and the 
unloader section 1400 which classifies and takes out IC [ finishing / an examination ] in which the examination was 
performed in the chamber section 1300. 

[0084] The IC stocker 1 101 before an examination which stores the examination IC-ed before an examination, and the 
examined IC stocker 1 102 which stores the examination IC-ed classified according to the result of an examination are 
formed in the IC storing section 1 lOOIC storing section 1 100. 

[0085] These front [ examination ] IC stockers 1101 and the examined IC stocker 1 102 are the same as what is shown 
in drawing 3 quoted with the 1st operation gestalt, possess the frame-like tray housing 203 and the elevator 204 whose 
rise and fall invade from the lower part of this tray housing 203, and are enabled toward the upper part, and are 
constituted. Two or more customer trays KST as shown in the enlarged view of drawing 4 are accumulated on the tray 
housing 203, and are supported, and only this accumulated customer tray KST is moved to it up and down in an 
elevator 204. 

[0086] And while the laminating of the customer tray KST on which the examination IC-ed to which an examination is 
carried out after this was stored in the IC stocker 1101 before an examination is carried out and it is held, the 
laminating of the customer tray KST according to which the examination IC-ed which finished the examination was 
classified suitably is carried out to the examined IC stocker 1 102, and it is held. 

[0087] In addition, since it considers as the structure where the IC stocker 1101 before these examinations and the 
examined IC stocker 1 102 are the same, each number of the IC stocker 1 101 before an examination and the examined 
IC stockers 1 102 can be suitably set as a number if needed. 

[0088] While forming one empty stocker EMP which forms one stocker LD in the stocker 1101 before an examination, 
and is sent next to it to the unloader section 1400, five stockers ULl, UL2, — , UL5 are formed in the examined IC 
stocker 1 102, and it consists of examples shown in drawing 19 and drawing 20 so that it can classify and store in a 
maximum of five classifications according to a test result. That is, it is classified besides [ another ] an excellent article 
and a defective by what has the high-speed inside of an excellent article or a high-speed working speed, the thing of 
medium speed, a low-speed thing, or the thing also in a defect to be retested. 

[0089] The customer tray KST mentioned above loader section 1200 is carried to the window part 1202 of the loader 
section 1200 from the equipment substrate 1201 bottom by the tray transfer arm (illustration ellipsis) prepared between 
IC storing section 1 100 and the equipment substrate 1201. And in this loader section 1200, the examination IC-ed 
loaded into the customer tray KST is once transported to the pitch KOMBASHON stage 1203 by the 1st concrete 
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supply system 1204. While correcting the mutual position examined [ IC ] here, after changing the pitch, The 
examination IC-ed fiirthermore transported to this pitch KOMBASHON stage 1203 is transshipped into the IG carrier 
CR which has stopped in the position CR 1 (refer to dr awing 22 ) in the chamber section 1300 using the 2nd concrete 
supply system 1205. 

[0090] The pitch KOMBASHON stage 1203 prepared on the equipment substrate 1201 between a window part 1202 
and the chamber section 1 300 has a comparatively deep crevice, and when the examination IC-ed by which it is the 
position correction of IC made the configuration by which the periphery of this crevice was surrounded in the inclined 
plane, and a pitch change means, and the 1st X-Y conveyance means 1204 was adsorbed in this crevice is dropped, the 
fall position examined [ IC ] will be corrected in an inclined plane. Thereby, while the mutual position examined 
[ four / IC ] becomes settled correctly, even if a loading pitch with the IC carrier CR is different from the customer tray 
KST, the examination IC-ed can be transshipped with a precision sufficient to IC receipt crevice 1014 formed in the IC 
carrier CR by adsorbing the examination IC-ed by which position correction and a pitch change were made with the 
2nd X-Y conveyance means 1205, and transshipping it into the IC carrier CR. 

[0091] The 1st concrete supply system 1204 which transships the examination IC-ed from the customer tray KST to 
the pitch KOMBASHON stage 1203 Rail 1204a constructed over the upper part of the equipment substrate 1201 as 
shown in drawing 21 , Movable arm 1204b which can go back and forth between the customer tray KST and the pitch 
KOMBASHON stages 1203 by this rail 1204a, It was supported by this movable arm 1204b, and has movable head 
1 204c which can move in the direction of X along with movable arm 1 204b. 

[0092] By moving to movable head 1204c of this 1st concrete supply system 1204, while it is equipped downward with 
adsorption head 1204d and this adsorption head 1204d attracts air, the examination IC-ed is adsorbed from the 
customer tray KST, and the examination IC-ed is dropped into the pitch KOMBASHON stage 1203. Such adsorption 
head 1204d, it is equipped about with four as opposed to movable head 1204c, and four examinations IC-ed can be 
dropped into the pitch KOMBASHON stage 1 203 at once. 

[0093] As the 2nd concrete supply system 1205 which transships the examination IC-ed from the pitch KOMBASHON 
stage 1203 to the IC carrier CR 1 in the chamber section 1300 is also the same composition and is shown in drawing 19 
and drawing 21 on the other hand Rail 1205a constructed over the upper part of the equipment substrate 1201, and 
movable arm 1205b which can go back and forth between the pitch KOMBASHON stage 1203 and the IC carriers CR 
1 by this rail 1205a, It was supported by this movable arm 1205b, and has movable head 1205c which can move in the 
direction of X along with movable arm 1205b. 

[0094] By moving to movable head 1205c of this 2nd concrete supply system 1205, while bottom ** is equipped with 
adsorption head 1205d and this adsorption head 1205d attracts air, the examination IC-ed is adsorbed from tiie pitch 
KOMBASHON stage 1203, and the examination IC-ed is transshipped into the IC carrier CR 1 through the entrance 
1303 of the chamber section 1300. Such adsorption head 1205d, it is equipped about with four as opposed to movable 
head 1205c, and four examinations IC-ed can be transshipped to the IC carrier CR 1 at once. 

[0095] the constant temperature which gives the temperature stress of the elevated temperature made into the purpose, 
or low temperature to the examination IC-ed to which the chamber section 1300 conceming a 1300 chamber sections 
operation gestalt was loaded into the IC carrier CR - the examination IC-ed in the state where have the function and 
heat stress was given - constant temperature - contact section 1302a of a test head 1302 is made to contact in the state 

[0096] Incidentally, in the IC testing device 1 of this operation gestalt, although it cools with the hot plate 1401 
mentioned later when a low-temperature temperature stress is given to the examination IC-ed, when a hot temperature 
stress is given to the examination IC-ed, it cools by natural thermolysis. However, when the examination IC-ed is 
cooled by ventilation and it returns to a room temperature, when a special cooling tub or a cooling zone is prepared and 
an elevated temperature is impressed, and low temperature is impressed, you may constitute so that it may retum to the 
temperature which is a grade which heats the examination IC-ed at warm air or a heater, and dew condensation does 
not produce. 

[0097] The test head 1302 which has contact section 1302a is formed in the center bottom of the test chamber 1301, 
and the static position CR 5 of the IC carrier CR is formed in the both sides of this test head 1302. And the examination 
IC-ed put on the IC carrier CR conveyed in this position CR 5 is directly carried on a test head 1302 by the 3rd 
concrete supply system 1304, and an examination is performed by contacting the examination IC-ed to contact section 
1302a electrically. 

[0098] Moreover, the examination IC-ed which ended the examination is again put on the exit carrier EXT which 
carries out frequent appearance movement in the position CR 5 of the both sides of a test head 1 302, without being 
returned to the IC carrier CR, and is taken out besides the chamber section 1300. When a hot temperature stress is 
impressed, it is cooled by nature after being taken out from this chamber section 1 300. 
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[0099] The IC carrier CR of this operation gestalt circulates through the inside of the chamber section 1300, and is 
conveyed. Although the situation of this management is shown in drawing 22 , with this operation gestalt, the IC 
carrier CR 1 with which the examination IC-ed sent to each with the back of the chamber section 1300 near the 
chamber entrance 1303 of the chamber section 1300 from the loader section 1200 is loaded first is located, and the IC 
carrier CR of this position CR 1 is conveyed by the level transport device outside drawing in the horizontal position 
CR2. 

[0100] Here, it is conveyed after having been put upon many steps toward the bottom of the perpendicular direction by 
the perpendicular transport device outside drawing, and after standing by until IC carrier of a position CR 5 is vacant, it 
is mostly conveyed with a test head 1302 from the position CR 3 of a bottom in the same level position CR 4. The 
temperature stress of an elevated temperature or low temperature is given to the examination IC-ed mainly during this 
conveyance. 

[0101] Furthermore, it is conveyed toward a test-head 1302 side in the horizontal position CR 5 from this position CR 
4, and the examination IC-ed is sent to contact section 1302a (refer to drawing 20 ) of a test head 1302 here. After the 
IC carrier CR after the examination IC-ed was sent to contact section 1302a is conveyed from the position CR 5 in the 
horizontal position CR 6, it is conveyed toward the perpendicular direction top and returns to the original position CR 
1. 

[0102] Thus, once, since the IC carrier CR circulates only through the inside of the chamber section 1300 and is 
conveyed, if the temperature is lowered, the temperatxire of the IC carrier itself will be maintained as it is, consequently 
a temperature up or its thermal efficiency in the chamber section 1300 will improve. 

[0103] Drawing 23 is the perspective diagram showing the structure of the IC carrier CR used with this operation 
gestalt, and the block 1013 with which the crevice 1012 was formed in the upper surface of the strip-of-paper-like plate 
101 1, and IC hold section 1014 for putting the examination IC-ed on this crevice 1012 was formed is being fixed. 
Here, 16 IC hold sections 1014 for canying the examination IC-ed were formed, and the pitch is set up at equal 
intervals. 

[0104] Moreover, the shutter 1015 is formed in the upper surface for a position gap examined [ which was contained 
by the IC carrier CR at IC hold section 1014 of the IC carrier CR concerned / IC ], or elutriation prevention. Opening 
and closing of this shutter 1015 are enabled to the plate 101 1 with the spring 1016, in case the examination IC-ed is 
held in IC hold section 1014, or in case it takes out from IC hold section 1014, as the shutter release mechanism 
outside drawing is used and the two-dot chain line of this drawing shows it, it is opening the shutter 1015 concerned, 
and hold examined [ IC ] or ejection is performed. 

[0105] And if a shutter release mechanism is canceled, since the shutter 1016 concerned will return to the original state 
by the elastic force of a spring 1016, the held examination IC-ed will be held, without position gap and elutriation 
arising. 

[0106] Thus, since the IC carrier CR concerning this operation gestalt can perform hold examined [ IC ] and ejection 
only by opening and closing of a complicated configuration and not structure but the shutter 1015, the working hours 
are also shortened remarkably. 

[0107] Here, in the test head 1302 of this operation gestalt, eight contact sections 1302a is the fixed pitch P2. It is 
prepared and the adsorption head of a contact arm is also the same pitch P2. It is prepared. Moreover, in the IC carrier 
CR, it is a pitch PI . 16 examinations IC-ed are held and it is P2 =2 and PI at this time. It considers as the relation. 
[0108] The examination IC-ed of every other train (portion shown with a slash) is simultaneously examined to the 
examination IC-ed arranged by one line xl6 train as the examination IC-ed connected at once to a test head 1302 was 
shown in drawing 24 . 

[0109] That is, in the 1st examination, connect with contact section 1302a of a test head 1302, and eight examinations 
IC-ed arranged at 1, 3, 5, 7, 9, 1 1, 13, and 15 trains are examined, the 2nd examination — the IC carrier CR a part for 
the 1 row pitch PI only - it is made to move and the examination IC-ed arranged at 2, 4, 6, 8, 10, 12, 14, and 16 trains 
is examined similarly for this reason, the IC carrier CR conveyed in the position CR 5 of the both sides of a test head 
1302 although illustration is not carried out — the longitudinal direction — pitch PI only ~ the move equipment to 
which it is made to move is formed 

[01 10] Incidentally, the result of this examination is memorized by the address decided by the identification number 
and the number assigned inside the IC carrier CR concerned examined [ IC ] given to the IC carrier CR, for example. 
[01 1 1] In the IC testing device 1 of this operation gestalt, in order to test by transporting the examination IC-ed to 
contact section 1302a of a test head 1302, the 3rd concrete supply system 1304 is formed near the test head 1304. It is 
drawing 21 to drawing 25 . Although the cross section which meets a XXV-XXV line is shown, this 3rd concrete 
supply system 1304 is equipped with a test head 1302, movable head 1304b which can go back and forth between the 
static positions CR 5 of tiie IC carrier CR, and adsorption head 1304c prepared downward in this movable head 1304b 
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by rail 1304a prepared along the static position CR 5 of the IC carrier CR, and the extension direction (the direction of 
Y) of a test head 1302, and this rail 1304a. Adsorption head 1304c is constituted so that it can move also in the vertical 
direction with the driving gear (for example, hydrostatic-pressure cylinder) which is not illustrated. By vertical 
movement of this adsorption head 1304c, while being able to adsorb the examination IC-ed, the examination IC-ed can 
be forced on contact section 1302a. 

[01 12] In the 3rd concrete supply system 1304 of this operation gestalt, two movable head 1304b is prepared in one rail 
1304a, and the interval is set up equally to an interval with the static position CR 5 of a test head 1302 and the IC 
carrier CR. And while these two movable head 1304b moves in the direction of Y simultaneously by one driving 
source (for example, ball screw equipment), each adsorption head 1304c moves in the vertical direction with a 
respectively independent driving gear. 

[01 13] As mentioned already, each adsorption head 1304c can adsorb and hold eight examinations IC-ed at once, and 
the interval is set up equally to the interval of contact section 1302a. The detail of operation of this 3rd concrete supply 
system 1304 is mentioned later. 

[01 14] Especially, on the IC carrier CR of this operation gestah, if it is, an input/output terminal, i.e., BGA type IC, 
examined [ IC ], a guide means to contact and position on the solder ball HB is prepared in IC hold section 1014 (it is 
equivalent to the maintenance medium examined [ of this invention / IC ].). 

[01 15] The cross section in which drawing. 27 shows the operation gestalt of the guide means examined [ IC ], drawing 
28 , and drawing 29 are the cross sections showing other operation gestalten of the guide means examined [ IC ], 
respectively. 

[01 16] With the operation gestalt shown in drawing 27 , the taper side CRb which touches the solder ball HB of the 
outermost periphery of the solder balls HB of BGA type IC is formed in IC hold section 1014 of the IC carrier CR, and 
the solder ball HB examined [ IC ] is positioned by this taper side CRb. 

[0117] Moreover, with the operation gestalt shown in drawing 28 , the guide pin CRc which fits in between the solder 
balls of BGA type IC is formed in IC hold section 1014 of the IC carrier CR, and the solder ball HB examined [ IC ] 
can be positioned also by such guide pin CRc. 

[0118] With the operation gestalt shown in drawin g 29 , the taper-like crevice CRd which fits into the solder ball HB 
of the outermost periphery of the solder balls HB of BGA type IC is formed in IC hold section 1014 of the IC carrier 
CR, and the solder ball HB examined [ IC ] can be positioned also by such taper-like crevice CRd. 
[01 19] In the IC testing device 1 of this operation gestalt, since guide meanses CRb, CRc, and CRd to position the 
input/output terminal HB examined [ such / IC ] directly are formed in the IC carrier CR, the position precision of the 
solder ball HB and contact focus at tiie time of pressing the examination IC-ed to contact section 1302a of a test head 
1302 by the 3rd concrete supply system 1304 improves remarkably, and it can prevent that a blemish is attached to Ball 
HB. 

[0120] The exit carrier EXT for paying out of the chamber section 1300 examined IC mentioned above is formed in 
unloader section 1400 one side and the unloader section 1400. As shown in drawing 21 and drawing 25 , this exit 
carrier EXT is constituted so that both-way movement of between the position EXTl of each of both sides of a test 
head 1302 and the positions EXT2 of the unloader section 1400 can be carried out in the direction of X. In the position 
EXTl of the both sides of a test head 1302, as shown in drawing 25 , in order to avoid interference with the IC carrier 
CR, the static position CR 5 of IC carrier is the bottom a little, and it appears fi-equently so that it may lap a little with 
the adsorption head 1304c bottom of the 3rd concrete supply system 1304. 

[0121] Although especially the concrete structure of the exit carrier EXT is not limited, the crevice in which the 
examination IC-ed can be held can consist of plates by which two or more (here eight pieces) formation was carried 
out like the IC carrier CR shown in drawing 23 . 

[0122] This exit carrier EXT is formed in each of the both sides of a test head 1302 two convenience, and while one 
side is moving to the position EXTl of the test chamber 1301, another side performs almost symmetrical operation as 
it moves to the position EXT2 of the vmloader section 1400. 

[0123] The position EXT2 of the exit carrier EXT is approached, and the hot plate 1401 is formed. This hot plate 1401 
is for heating to the temperature which is a grade which dew condensation does not produce, when a low-temperature 
temperature stress is given to the examination IC-ed, therefore when a hot temperature stress is impressed, the hot plate 
1401 concerned does not need to be used for it. 

[0124] It is made for the hot plate 1401 of this operation gestalt to have the examination IC-ed of 2 train xl6 line and 
32 convenience held corresponding to the ability of adsorption head 1404d of the 4th concrete supply system 1404 
mentioned later to hold eight examinations IC-ed at once. And corresponding to adsorption head 1404d of the 4th 
concrete supply system 1404, a hot plate 1401 is divided into four fields, eight examined ICs which carried out 
adsorption maintenance fi-om the exit carrier EXT2 are put on those fields in order, and eight examinations IC-ed 
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heated for a long time are adsorbed as it is by the adsorption head 1404d, and are transported to the buffer section 
1402. 

[0125] Near the hot plate 1401, the two buffer sections 1402 which have a rise-and-fall table (un-illustrating), 
respectively are formed. The rise-and-fall table of each buffer section 1402 moves between the level positions of the 
equipment substrate 1201 to the level position above it, and a concrete target at a Z direction as the same level position 
(Z direction) as the exit carrier EXT2 and a hot plate 1401. Although especially the concrete structure of this buffer 
section 1402 is not limited, the crevice in which the examination IC-ed can be held can constitute it from a plate by 
which two or more (here eight pieces) formation was carried out, for example like the IC carrier CR and the exit carrier 
EXT. 

[0126] Moreover, the rise-and-fall table of these couples performs almost symmetrical operation [ say / that another 
side stands it still in a downward position ], while one side is standing it still in the elevation position. 
[0127] The 4th concrete supply system 1404 is formed in the unloader section 1400 of the range from the exit carrier 
EXT2 explained above to the buffer section 1402. As shown in drawing 19 and d rawing 21 , this 4th concrete supply 
system 1404 Rail 1404a constructed over the upper part of the equipment substrate 1201, and movable arm 1404b 
which can move in the direction of Y by this rail 1404a between the exit carrier EXT2 and the buffer sections 1402, By 
moving in a Z direction and the direction of Y, while it is supported by this movable arm 1404b, a Z direction is 
equipped with adsorption head 1404c which can carry out vertical movement to movable arm 1404b and this 
adsorption head 1404c attracts air While adsorbing the examination IC-ed from the exit carrier EXT and dropping the 
examination IC-ed into a hot plate 1401, the examination IC-ed is adsorbed from a hot plate 1401, and the examination 
IC-ed is dropped to the buffer section 1402. Movable arm 1404b is equipped with eight adsorption head 1404c of this 
operation gestalt, and it can transport eight examinations IC-ed at once. 

[0128] Incidentally, although illustration is omitted, movable arm 1404b and adsorption head 1404c can transport the 
examination IC-ed to the rise-and-fall table of another side, without interfering, even if it is set as the position which 
can pass through the level position between the elevation position of the rise-and-fall table of the buffer section 402, 
and a downward position and one rise-and-fall table is in an elevation position by this. 

[0129] Furthermore, the 5th concrete supply system 1406 and the 6th concrete supply system 1407 are formed in the 
unloader section 1400, and the examined examination IC-ed carried out by these [ 3rd ] and the 6th concrete supply 
system 1406 and 1407 at the buffer section 1402 is transshipped into the customer tray KST. 
[0130] For this reason, the window part 1403 for arranging to the equipment substrate 1201, so that the upper surface 
of the equipment substrate 1201 may be faced the customer tray KST of the empty carried from the empty stocker 
EMP of IC storing section 1 100 is established four convenience. 

[0131] Rail 1406a constructed over the upper part of the equipment substrate 1201 as the 5th concrete supply system 
1406 was shown in drawing 19 and 21, Movable arm 1406b which can move in the direction of Y by this rail 1406a 
between the buffer section 1402 and window parts 1403, It was supported by this movable arm 1406b, and it was 
attached downward in movable head 1406c which can move in the direction of X to movable arm 1406b, and this 
movable head 1406c, and the Z direction is equipped with adsorption head 1406d which can carry out vertical 
movement. And by moving to X, Y, and a Z direction, while this adsorption head 1406d attracts air, the examination 
IC-ed is adsorbed from the buffer section 1402, and the exammation IC-ed is transported to the corresponding 
customer tray KST of a category. Adsorption head 1406d of this operation gestalt, movable head 1406c is equipped 
with two, and two examinations IC-ed can be transported at once. 

[0132] In addition, the 5 th concrete supply system 1406 of this operation gestalt is effective, if movable arm 1406b is 
formed short and the customer tray KST of a category with high generating frequency is set to two window parts 1403 
of these right ends so that the examination IC-ed may be transported only to the customer tray KST set to two right end 
window parts 1403. 

[0133] On the other hand, as shown in drawing 19 and 21, the 6th concrete supply system 1406 Two rails 1407a and 
1407a constructed over the upper part of the equipment substrate 1201 , Movable arm 1407b which can move in the 
direction of Y with these rails 1407a and 1407a between the buffer section 1402 and window parts 1403, It was 
supported by this movable arm 1407b, and it was attached downward in movable head 1407c which can move in the 
direction of X to movable arm 1407b, and this movable head 1407c, and the Z direction is equipped with adsorption 
head 1407d which can carry out vertical movement. And by moving to X, Y, and a Z direction, while this adsorption 
head 1407d attracts air, the examination IC-ed is adsorbed from the buffer section 1402, and the examination IC-ed is 
transported to the corresponding customer tray KST of a category. Adsorption head 1407d of this operation gestalt, 
movable head 1407c is equipped with two, and two examinations IC-ed can be transported at once. 
[0134] The 6th concrete supply system 1407 can transport the examination IC-ed to the customer tray KST set by all 
the window parts 1403 to the 5th concrete supply system 1406 mentioned above transporting the examination IC-ed 
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only to the customer tray KST set to two right end window parts 1403. Therefore, the examination IC-ed of a category 
with high generating frequency can classify the examination IC-ed of the low category of generating frequency only 
according to the 6th concrete supply system 1407 while classifying it using the 5th concrete supply system 1406 and 
6th concrete supply system 1407. 

[0135] As shown in drawing 19 , these rails 1406a and 1407a are formed in adsorption head 1406d of such two 
concrete supply systems 1406 and 1407, and different height, and they are constituted so that it may hardly interfere, 
even if two adsorption heads 1406d and 1407d operate simultaneously so that 1407d may not interfere mutually. With 
this operation gestalt, the 5th concrete supply system 1406 is formed in the low position rather than the 6th concrete 
supply system 1407. 

[0136] Incidentally, the customer tray KST which the rise-and-fall table for making it go up and down the customer 
tray KST is prepared in the equipment substrate 1201 bottom of each window part 1403, and the examined 
examination IC-ed was transshipped, and filled although illustration was omitted is carried, it descends, this full tray is 
delivered to a tray transfer arm, and it is carried to the stockers UL1-UL5 to which IC storing section 1 100 corresponds 
by this tray transfer arm. Moreover, by the tray transfer arm, the empty customer tray KST is carried from the empty 
stocker EMP, and it is again put on a rise-and-fall table, and is set to a window part 1403 by the window part 1403 
which the customer tray KST paid out and became empty. 

[0137] The memory which memorizes the category examined [ which could store 16 examinations IC-ed and was 
stored in each IC storing position of the buffer section 1402 / IC ], respectively is prepared in the one buffer section 
1402 of this operation gestalt. 

[0138] And the category and position which were deposited with the buffer section 1402 examined [ IC ] are 
memorized for every ****** IC, the customer tray KST of a category on which the examination IC-ed currently 
deposited with the buffer section 1402 belongs is called from IC storing section 1 100 (UL1-UL5), and examined IC is 
contained on the customer tray KST which corresponds by the 3rd and 6th concrete supply systems 1406 and 1407 
mentioned above. 

[0139] Since guide meanses CRb, CRc, and CRd to position the input/output terminal HB examined [ IC ] directly are 
formed in the IC carrier CR also in such a chamber type IC testing device 1 as mentioned above, the position precision 
of the solder ball HB and contact focus at the time of pressing the examination IC-ed to contact section 1 302a of a test 
head 1302 by the 3rd concrete supply system 1304 improves remarkably, and it can prevent that a blemish is attached 
to Ball HB. 

[0140] In addition, the operation gestalt explained above was indicated in order to make an understanding of this 
invention easy, and it was not indicated in order to limit this invention. Therefore, each element indicated by the 
above-mentioned operation gestalt is the meaning also containing all the design changes belonging to the technical 
range of this invention, or equal objects. 

[0141] For example, the guide meanses 66b-66c of the 2nd operation gestalt can also be formed in the buffer sections 

68 and 68 besides heat plate 66. 

[0142] 

[Effect of the Invention] Since the input/output terminal itself which was described above and which according to 
[ like ] this invention does not position an IC-package mould but is pressed against the contact section is positioned 
with a guide means, the error produced between the maintenance medium examined [ IC ] and the examination IC-ed 
is lost, and the positioning accxiracy of the input/output terminal to the contact section examined [ IC ] improves 
remarkably. Consequently, the process which makes position correction examined [ IC ] before forcing in the contact 
section becomes unnecessary, and the index time of IC testing device can be shortened. 
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50 [0 0 3 3] 5^i'>>'^g|51 OOti. 7^;^b b^>f TST 



( 
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h \y7.i-^^^mMm loit, ci®es« i o i 
itm-^ V vT.tim^'r^mm i o 3 t.-xtmwL^ixx\.^ 

^ o 

[0 0 3 4] 0 3Tii. tIS«l 0 IX-^U^ 

izmi.. ^tzmum i o i xm^\i- a o^cmmcDi&u 

[0 0 3 5] El 1 JdiTN-r ct a id. >J^^ 100 (D® 

0 iRv^mmmi osit. 02 

[0 0 3 6] b5^i->/n 0 2t3(i. 
h^^y H 1 0 4 A^iag^tV. 1 0 4<D± 

ig^HB^v^X K 1 0 4cDrJ>^^ b tr>5 l^d 

is^;?)5«iTb;^c^;^ b T s Tit. mmm 1 0 

->5^a$4ooid»m^ti^o 
[0 0 3 71 mM« 1 0 1 tmmm 1 0 3 cD±gB 

n> cicD^s^is 1 0 5 izv^:;^ h h u^mm^m 1 0 s 

Mz-YfiBjI^Sl 0 8{dJ:oT. 0 3*^ 

^i^m^tltzy':^hh\y^TSTit. r>D->$7*g|5 4 0 
0:j5ctt;^D-^gB3 0 0 4/rbTg^g«l 0 

[0 0 3 8] 05(d:**JfimffiT-m^^n^7^>^ b hl^ 

l/^TST«i> ;&ff^71/-A 1 2{caiK(®a (^^) 1 

.^XJ^mi 3 tMrn-r ^yi^—Al 2(Dmi 2 alz. ^tl 

^tmm(Dmm>^ 1 4 ;65^F^pg{c5§muTfl5j5S^nT 

V^^o Ctl^Sl 3CDP^*ctt>-«l 3i:Sl 2ahCDPa 
i:. 2'ocDmMtt>tl4i:J::J:oT. >f biRMSS 

[ 0 0 3 9 ] §^ >1t- biRSftge 1 5 i^Z\t. ^tl^tl 1 
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CD^>it-b 1 ^\tyr7.±l 7^ffiv^T2■o®mf^(t 
M*l 4i;::7D-5^^ >^)KSlT•®^M(t<^tlTV^-6o c:© 

\^iA^(DWim-fm^i2 \ mm^nx\^^. zox^tz. 

^>1^-bl6{i. fe^A«10(Z)7^;:^b bU'-r TST 
1 6x4<fflgJS^t)fW?>n€)o 

[004 0] ?&*5. 6-^ >it- b 1 6 {i. n-m^. m 

^ICt^m^^n^o ^>1t-b 1 6<DICJR^gBl 9 

\z7fs^mx{ti5mo:>mw^t.^nx\^^o 

[0 0 4 1] b^^y b 1 0 4{C^bT— S 

\zmm^n^WMMic\t. m^\z7rs^^o\zAn>^i 
emizmm^ntzw^wmi cx^fi\t. fzhx\^Av\m 
^\zA'n(D^um.ici^mm\zu^^n.^o -:>^^. 1 
macDisg^r-^. in^t^^Am^^\zmM^nfz.iQ 

mcDWM^l C^y'T. V^-J b 1 0 4©r3>^^ b tr> 

s i\zmm\^xum.\^. 2m^(Dmm,x\t. ^^sYw 

^ T S T * 1 ^ij » ^ ^ T 2 B ^ 4 ^3 1 1 C IBH 
20 ^tifcSISKl C^Bl«ir5Ei»bs c:ti^4lH]«lt)?S^ 

b b l^-^ T S TiCf^^n;^0iJ;lKfSSiJ#^^. 
5^;^ b b l/>r T S TCDF^gPTfiJ ST ^tlfcMKBt I C 

cD#^T*^ ^ ^ T b 1/ X jciHtt ^ o 
[0 0 4 2] laei^Pii o^^muco'rTs v^-j bio 

4Jc45«ter^yS^'V3 0. >f>1f-bl6 b b V 

^TSTffl) . V^-j b:^^ b4 0:feJ:T>*3>^^ b 
>5 l^St-^V^r^;/ b 5 0 cD«it^^N"r^»f4«a 
gI7(iB16cD»fffllll. lasii^;;^ b^^y b 1 0 4lc*5V^ 
30 Tr^y^-V3 O7&STKb&tt^^?v-r»TB0T-fe§o 
[0 0 4 3] y^yi^^3 0\t.. b b 1 0 4 CD± 
m\zm-f^f\.Xi^^. l2^^b^d:l^Zfaigi!J^S (jfeh^ 

C(Z)r^y^-v3 0(i. -Jg(C5^X b^n^lS^I CCD 
P^PgtCI&bT ilM'r:^ b bl^-f {CfeoT(i4^iJt5tiC 

4ff©it6<s) . zmmmmm:\zM^m-f^f\rc\^^o 

[0 0 4 4] r^y v^3 OcD+'ifetzJi, feiSi^IC^W 

bf^{ts;^c46®}fffi-?3 imi&^n. ^<Dnm\z^ikm 

^^^>1f-b 1 6®:^^ b?L2 Oia^XfV^-j Yi^^ 
40 b4 0©:jtf^ b:^^ye^i4 1 tzjf x^tte:«r-r btr>3 

2:;b5|§^^^nTl^^o lfH^3 1 ^;?jr^ btr>3 

2 >i(Dm\Z\t. ^^^^^^^^^3 O^sZlfiiKi&^mtCTT 
l^bfel^i::. m*«$iJt-s:fei&®;:< b -j^^i^^ b 3 3 
;b^^{t^tvT*5t)s ccd;x b^y>^^:j^^-f b3 3ii. V^^y 
b::^^ b4 OcDX b^y>''?M4 2i;iSgt-^C^r% ^ 
®^ I C b5& V^M^J^^H^TJf bfW ^ r ^y S/' -v® 

[0 0 4 5] ^>1t-b 1 6{^. la5^^:^^l^T*i;^Wb 
ti^olz. 5^:xb bW-rTSTJc:*tbT7Ty^:M 7* 
50 fflV^TS^^)^^l■^t?>nTV^§AS> ^©i^fljtc. ±KEbfer 
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^^iy^S Q(Di5^ Ktr>3 2*3ctt>"V>!r^y Yi^-( F40 

><K?L2 0h. 3 OcD:^>f Ktr>3 2*5ctt;^V 

[0 0 4 6] ^ >'^- M 6 cD**{c(i. I CiR^gP 1 

[004 7] i^^c^HjSfifl^ffi-ett. m 9 tjcfcy^a i o iz 

Tji^^olZ. ICiR^gPl QcD^ffliC. CT-fc 

2 3 ASJf^J^$tlTV^So Sfcs d O U}fc«tlSgi I CCD^^ 
m^--)\yliBti^Z.ti^(D:^-C H?L2 3tcMbTM^^S 

cD^jia t<Dmizmi^^ mm s ^sfl^^g^ nr s o 

[0 0 4 8] mmiZTr-n^^ K?L 2 3 (i. :#:TCD4^BB4^ 

[ 0 0 4 9 ] ® 1 1 *5 J^-O^Sl 1 2 tC:T^'rffeCD^ff^m* 
{i> BGAMI CcD^Ba4^-;bHBc7)o^g^;^c?)^Ba 
^^-^l/HBCDa^As^-S-r^r^-f F?L2 3*1 CJR^SPl 
9c7)ja®^^S^{t. ^tllU^(D^ffl4^-;i/HB(3^bT^fe 

9CD1K®©4'*J3MP2 4*ff^^bfel?yT&^p 
[00 5 0] la 1 3 1 4 i^^^ffecD^ 

JB^Tii. BGAMI C(3!)^Ba3J^-;i/HB^tl^niC« 
^-rs^fJ^f K?L(*IS:«t"rJc. Ctif>©^ffl4^-;VHB(D 

o-^. S^/^CD^fflJt^-;i/HBcD^MI#JcD^;?)5:tf^ b'^ 

n^MP2 5*. I ciRgasi 9cr)jsffiicfl5^bfe««j-e 

[0 0 5 1] H 1 0 4Jz@^$nev 

b?^J>f K4 OCDPilJtCji, y'^y-y^S 0(D2r:>(D:ff 
bbf>3 2*sjf A^tlT. cni^>2o®:?ur^ Ktf>3 
2hCDF^T-ffig?*4?)*fTd?fe&?>®:«r^ b:?"!yi^^4 Iti^ 

[00 5 2] y^^y b:«^>f H4 OCDTIBJt-tt. 
I C*Jf bM«tT4>> ;3>^^ b tr>5 l*sv>5r^y b5 
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TJ¥bfW?)nT*. ^TCDiS^HB(Z3>^^ b lf> 
5 l3(>sggMT-§SJ:-5t-^oTV>€>o ZJ>^^b 

Ba4<-;^HB*JR^'rsl8&P3llttlH]gP5 1 a^b^fl^fig^tl 

[0 0 5 3] ^>u-V34 0 0 
T>n-ygi54 0 0iC>^. U-^&3 0 0lzmi.f^tltz 

X - Ymm^m 3 0 4t m-Wi^cD x - Ymm^m 4 0 

10 4, 4 0 4/)SBStt^?>tl. C©X-YJ8iSI^M4 0 4, 4 
0 4^Cj:':>Ts T>D-^a54 0 OtcMT/tB^tlT^CT^;^ 
b bU^ TST>?P^iS^^cDI C'^:^:A^'^VU^KS 
Tlzm^W^^il^o 

[0 0 5 4] Ell t;i^^ti^J:o{c. r>D-ya54 0 

«ti}fe:;b;;<^vbi/>f KSTAsgMStSl 0 5<3D±Mic 
iSgtfJ;otcjS3S^ns-?tcD^gP4 0 6, 4 0 6A5zi^j 

[0 0 5 5] mmitm^-r^i^. ^n^tKom^ 

20 4 0 6cDT<BlJlC(i. 7b;:;^^Vb^-f KST4:»^$-^a 

tz^(Dm-^y'-y}vf)^m\-f^riX:^^. z,z.x^tMMm 
(D^m I c fi^m^mz. ^ tix mmzta o >/h:^ x ^ v b 

lx^KST*«g-a-TT^b> C:<3DjjSWbl^-r*bb-Y^ 

iiir-i.2 0 5JC§(t?S-ro 

[0 0 5 6] ^tuMz. ^mmmm<D i csm^g i x 

(3D. T>n-^gp4 0 0(D.^a54 0 6tc{ia::^4t$ccD:tr 
:^)5c>T. Vr;i/^^Atcft^{:tT'^^:^J7^::Jy{i4^M 

fit^^m^. i&m&nm'?(D3^cotiy'ziv\z^{.. z 
tzt^itnmm^ii:^mtT^%(Di3^t:(D^o\z. zn^ 

<Dtly'zfVlzm^tii\.^tly'zS^)i^^\:^:^Zt^^^o 
[0 0 5 7] Z(D^oiZ^ r>D-^gi54 0 0(5!)^gB4 

0 6(;rBaa^n:fe4o©p{jx^v bi/-rKST{rs"j»)^ 

X^tirz:^y'^'V-i;i%(Di:3y^zS^)-lZ^m^tl^^m. 

S^lCf^^^i^tzm^iziit^ y->u-VS^4 0 0fy^(^l 
X- blx^KST^I CtSi|fla52 0 OtcHb. 
40 cnm^T«f)^cJc^*b;fe:^j5^zfV-®tSIS»IC* 
bU^KST*T>n-yg|5 4 0 0 
iCteSlb. C*t&«ftm«ctV>o tztzL. 

it^W'iFmom^XiJT.^ ^ b b >f K S T ®Xtl#^* 

:^)i—y^y\^m&T'r^tu^tzmmt^&^o z,<Dfz 
fsbs ^mtmmcDicmmmmixit. r>D-^gB4 

0 0(Dy^:^ b bb-Y TSTilSSI54 0 6 t<DmiZJ^yy 
^954 0 5<&iatt> ::cD>'N'^y7Ta54 0 5 J3#jcb;b^% 

^{yU\,^ti^ziv(Dm£.^ic^-mmzmtf^^jio\z 

50 bTl>So 
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[0 0 5 8] tzh^lts /N'^y7rgl54 0 5{C2 0-3 0 

t&mt^^mm,micmiztmi.r:tB<o ^lt^ it 
»\mm(D^m^tz{t^^yyr^4 0 5t^mmzrji^tc: 

mj^r\ j^^yr^AO Bizmfy^-^xu^^M^i ci^ 
OOtf^^t^xj^a^L. ^(D:^:;<^^hU-fKST\ziRmir 

:i(Dt^. ^^yyTm4o siz-mmzm^f^ti^ 
^m^i c{tmm(D:t3y^::ivizt)rz^m^^&^iy^. z. 
obfehgji. ijy.^^hu^KST^i^xfm'rmiz— 
mizm.m.(D^ ^ h Ks T^T>u-y^4 0 0 

[0 0 5 9] mzim^mmr^o ^^>^^^i o o^ 

(Dy'y.Vr.mz:H\^^x. 1RS3KIC«. msiz^y-TT^y. 

hhu^TSTizmm^titzum. ^^nmizitm^(D 
^im I c(i. i5iii®>r h 1 6 CD I ciRga5 1 9 

[0 0 6 0] y'y.V hl^-CTSTti^y'y. K 1 0 4 

lZi^l^Xf^±T^t. Z«lffil&^e*$#t&bi&«?). 0 6 

lZ7r^T—^(Dy'y S^-^ 3 0 i^—D(D-f >-tf — b 
WbTTf^bT<^o ^bT. r^yS^-\'3 0(^2*:®:^ 
>rKtr>3 2, 3 2{i. >r >if-M 6(D:^^ KdFL2 
0, 2 O^^tt^tlMiib. ^^\Z^J^yh:^^\'4 0 

[0 0 6 1] mSlZ^cD^m^TT^i^tzt^. y^y. V 
104 (-13* f). ICKIR^BIW) tcH^^tlfcV^ 

b 5 0*5J:TJ^V>ir^y b:^jr^ H4 0J::^bT. >1t- 
h 1 ei^^xj^r^i^^s 0(ife^*iS®ffi®m^«:Wb 

TV^^*s. r^yS/i'S 0(3r):&«OCD:«r>f Ktr>3 2*s.f > 
^-h 1 6 K?L2 0©/J^g^L^c«^^^^i:T'r 

^yv'-V 3 0h^>it-b 1 6 h(DiiLm^t>'^i^'fft>tl. 
^(D^m. r^y£^-^3 OCDfflJBE^ 3 UiS«J^teST-^ 

[0 0 6 2] t.tz^ ^>1t-h 1 6cD;fefiJ(D:y'f F?L2 
0 (Z);A;g?L;b5. V>ir^y h:^^ H 4 OCD&iRycD:*r^ H>^>y 
i^a.4 liCtR^f SClhTN >f>1f-M 6i:V>r^y h 
:«r^ K4 Oh©&g'&t>-&7b5tTt)ti> cn(Ccfc^«iS®^ 
I Ch:3>^/7 b tr>5 1 h(5DteSJ^S5!)Sig*^C^^c 

[0 0 6 3] ^$tC*^SteJf^^^3ctZ>-^©ffe£^^Jf^^JT- 

(i. (19-111 4 (c^-r eta Jc> ^mmiccD^m-^^- 

;i/HBgi*:$:-r >it-h 1 6©! CJR^gPl 9(D:^-r H 
?L2 3-^IBP2 5T•ffie?*^^)bTl^^OT^ -f >i^- h 
1 6 ^V^^y b;?/^ K4 0 hcDteMmjS;!)5ffiti(^s 
4t-;i/HBh:3>^^ h tr>5 l iicDffig'&toi^i^^igM 
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[0 0 6 4] ^tj^MZ^ mSlZTTsT^mx^M^lCcD 

T-r^y>'^3 04^4>iCT^^'a:x }fjE^3 1 JZct t>Sc 
SiftIC*ZF>^^btf>5 llCg^»ft^-ii--So d^t^ffi 
T»±bT. m^cDT^:;^ h^^ff-r^o 

[0 0 6 5] [^2 mmmmi ±mi.rzm i ^ssjf^^ 

10 tcigmb;^c:«aj-efe€)*s^ *^Hmv^t)«^S t- b r^'- 
[0 0 6 6] 015 it^^mm I C^gl^SO^ 2 ^ 

mw^mcD I cim^M 1 ii. h 6 2 {c}g«^ti 

-oxy^y^v^y Y 6 7<Da>^^ hmzmi^^x. f-y 
b imT \.fz^m. I c ^^ys Ymmz {.tzf^^x^ 

b 6 3(ClS*flt-^^0DT*$)^o 

[0 0 6 7] c:coat>©x-YagiaiSM6 4{i. xffi;5 
20 fqI*5J:t;^YfftP^|q]tCt&oT-etL^tLtS(t4>ti/tU-;i/6 
4 a, 6 4 btCctoTpJifj^^y b 6 4 c*5. ^bV^ 
6 3*>^. tt*&bl/-f 6 2. ^bl/^ 6 1. t-bri/ 
-b6 6i3ctrJf2-c>fD>'N-^y>'rSP6 8, 6 8J3MS1iia 

^x^^m-^mzm^^tixi^^. ^^^izz.cD^sm^^ 

b 6 4 ci^^7J^b:^V^ZffiT^^J-al— <57{C<toTZfa 

-ebT> oJi&^^y b 6 4 c(wi&{t^n;t2ocD(ia«^^y 
b6 4dicJ:oT. -jetc2ffl©1SiSg^l C^^«. «g 

30 [0 0 6 8] dtllC^bTX-YSBill^He 5(i. Xfft 

6 5 a, 6 5 btCctoT RTl&^^y b 6 5 c;b5. 2-3®yN* 
^y7rgP6 8, 6 8 b^^y b6 7h®F^CDM^* 

^^i!;pJtg(::>^^^nT*5^). ^ ^{::cc7)pJi!j-v^y b 6 5 

c{d:lll^^b?^l^ZW7'^^J2.:n— >$7fCct-3T Zttl^^rSl 

Pli&^^y b6 5 ctCig{t^tt:^2oOlKS^>y b6 
5dfCcfcoT. -ai;i2flac[)1felSKiC4iRS. JfiiiiJ 
<t t>'fi¥i&-r 5 C h ;?)ST- ^ ^ o 
40 [0 0 6 9] Sfe. 2oc!)>rt-/>^rg|56 8, 6 8tt. 1/ 
— ;i/6 8 a*D<J;t>*ia?Nb^v^r^^:3-:ii—^ oT 2 
o®X-YfflS!2l^g6 4, 6 5®l!j<^M:^©P^*am^ 
tftf^p EI^*5V^T±flJ(3C^>'^^y>'TgP6 8«i. t-b^ 
l/-b 6 6;!)^^ffig7l^nT^y^cSiS]^I C^T^y; b^^y 

Y6 7-^it^m~r^i'^m^rfo-:^x\ rmcDJ^^yr^ 

6 8{i. b^^y b6 7T7^X b*$lTb;fete^®iI 
8, 6 8cO#:ai::ct f). 2oC0X-YaSfSl^g6 4, 6 

5{tm^izirmv^oz.ttii<mmizm'^x^^zitiz 

50 ^^'^o 
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[0 0 7 0] X-YfigjI^ge 4(Z)i&f^M^(C(i. Ztl 
UTtSM^n^4oOD^^M^^ 6 3 ^cDM/>r6 
[0 0 7 1] dCDt-bru-b 6 6(i. /r^x.{^^M 

[0 0 7 2] mcy^mmw^m<D\i-hy'u-h e ex- 
(i. Ejase 6 a {^mn(D^mmic<Dm^mmzm^ 

[0 0 7 3] 016 {t^mm I CcT)::^^ H^ScJD^SKB 

[00 74] 016 izm^mmmmx'it. h r u~ 

b 6 6©[HlgB6 6 ate. B G I CCD^Ba^^— ;i/HB 

[0 0 7 5] ^tzs miiizTf^'tm&mmxi^t. t-h 

rv-b 6 6(DlHjgi56 6 ate. BGAmiCCO^m^-— 

— ;i/H B ^teB*K)^S C h*5T- ^ So 
[0 0 7 6] 018 IZfjkTmmMmX'lt. h 
b 6 6®IH]g66 6 ate. B G AM I CcD^Ba?}^— ;i/HB 
CD a '^t?)S^JlCD*BB3}^-;i/H B teK^t-S7=— ^'IttlHl 
eiS6 6 d;5)Sff^^^tlT*5D. b}t-7^->'^)KIHlgP6 6 

dtCctoT^i^isi^ I ccD^^ea^-^t'HB^tessii^r 

[0 0 7 7] ^IISEJKSicDICISK^SlT'ti. C^b 

;^c«IS®^l CcDAm:^7«?HB^ifijg6<jteteM^j?)1-€) 
:tf-rH*IS66b, 66c, 6 6 d;6s. t-hri^-h 
6 6tei&(t4»tlTV^SCDT% X-YaS3SI^S6 4. /^>y 
:7ra$6 8*5cfcT;fX-Ya§i^^g6 5teT7^;^ H 

Ba4^-;i/H B i:3>^^Mf>h ©ffiMMJgjb^S^ b < fp] 
±U 4t-;i/HBte^*sm>:fet)rsci:)!>sE6±T-^ 

o 

[0 0 7 8] Lm3mmmm2 ^^mtt. mimmwm 
x-mm Ltz^^>jm i cmkms&.9\^^^ >jm i 
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[0 0 7 9] HI 9tt*^B§® I Cim^gCD^3WS 
El 2 2 ttl^ I CUK^ST-fflV^ e. tlS I C V T-OtR 

asimi co^biiib:5?i^i;iBj-rs*:«)coia2 sffl 

[00 80] Sfc. 112 7(i02 3®I Ci^-^'UrC^J 

13 2 8ts<fetjf02 stt^-n-etix I c:^-^'yrfc::}3ita 

[0 0 8 1] 02 O*3«tt>-0 2 Ui^^ySfl^^® 

mm^m(Dmmm^mm-rz,tzib(Dmr-$>-:>x. mm 
j±±t;5 iqi ^^M^■r•iag$ tL-c v> sgp«4: ¥S W t ?v 

UfegP;&*)»So bfe*SoTs *ffl«Mfl«) (ZJR^cfig) 

[00 82] ^mmm(D 1 cuck^b 1 mmki 

^Bl(*l*«eiM$nsI C + i'UrCR (EI2 3#M) 
«-«ISK I C *i8-B-#i T . 

[0 083] *:iissjKSi® I cmmmm. 1 

{±. 01 9*5J;V02 0t::5^xt-<fc3ic. .rnipe.iai^* 

ffaasssmic^t&jrtbs tfeis®^?^®! c^^mb 
xmm-r?> i ctg^flgp 1 1 0 0 i cmms& 1100 
*»?.jie>tis«ia^i c*5^^>>'N-gi5i 3 0 oicjibji 
tfn-<5^a5i 2 0 Oi:. h-^u/ KS:#tfg=-^>/^gB 
40 1 3 0 0 i:. >>'tgp 1 3 0 0 T•aSi*s^f ^eiatvfctS 

i^fgffl I c^^^brmt) tb-rT>D-<5^S6 1 4 0 0 1 

[0 0 8 4] I CfSi&^gB 110 0 

I ct&ttgp 110 0 izit. imwi(D^MMk I c^ts«ft-r 

SiSi^gfi I Cy^ h 1 1 0 1 IJCI^ro/gStfcbT 

^M^nfeSiSESi I ctrmift-rsisg^^ I c;^ h -v A 1 

1 0 2 fc*st9:lt^>nT^^S. 

[0 0 8 5] cn^rolSgiHyl C;< 1 l O 1JSlXJ< 
I C;J< h >y * 1 1 0 2 tt, SI *56fl5®T-5W b 
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(D^t^^LV^--^ 2 0 4 {;ictoT±TJC^l&^nSo 
[0 0 8 6] ^LT. UMMl CX h 1 1 0 1 

mmi Qy^Y^^iJ 1 1 0 2Ui. ^^m:7Lfzmmi 
ci^mmz^m^nfzti:^^'^ M/>r k s T5?>sa®$ti 

[0 0 8 7] C:nif>^H9IC;^h^y5!jl 1 0 1 

h^^I CX h ^y:tf 1 1 0 2 h(il5lCSigh^tiTV>» 

^(Dx. u^mic:^v^:;ti\ 1 0 1 hyMmi v 

^y:;^ 1 1 0 2 i:(D^tl^ncDSK«ri^:^g^c/S:vDTjSi:afKtC 

[ 0 0 8 8 ] El 1 9 StJ^EI 2 0 Izfr-^mxit^ UMM:^ 
b 1 1 0 1 tclfflOD;^ b ^y:t;LD^iS{t. ^tz^cD 
miZT>u—y^ 1 4 0 0-\jl^ns^X b *y:?tjEMP 

^immif^tt^iz^ M.^mic:7.hyti 1102^^ 

6m(D7.hyiJULl, UL2, — , U L 5 ^ISttTiS 

[0 0 8 9] P-^^ 12 0 0 
±jliEL}^c:^X^v bU^KSTii. ICt&^gpilOO 

tmss^i 2 0 1 hcDStclft^t^tLfcblx^^^llr- 
A (Hl^^eS) ^3cfcoTn--^a5 1 2 0 0®^.gei 2 0 
2ic^SS^£l 2 0 KDrmt'^Mitti^o ^bX. d 
COD-ygpi 2 0 Oic4i5V>T> :^j>^^'v'bl^>rKSTJc 

m^jh^titz^mm i c i coi^mmm 1 2 o 4 

^©tf^y^^gfMb^'cCD^. ^ <blZZ(D\f^y^Z2>J^-- 
i^^>^y'-iyl 2 osizmm^ritz^MMic^m?, 

cDi^iM^mi 2 0 5^ffll^T^ 1 3 0 0[^(D 

teBCRi (02 2#.^) ^cf?±brl^s I c^^^ur 

[00 9 0] ,^gBl 2 0 2 t^^>J^^l 3 0 0 
CD^B«t61 2 0 l±i3tS:lt?)tufetr^y^rJ 
>y^7^-v 1 2 0 3(i. Jrb^e^ggOlHiaJ** U C:c7)[H] 

Ymm^mi 2 0 4iz\&m^titz^iAmi c^^ba^t? 
j&^o ;in{cj;t}x fci:^«4flicDfeimi c®m:(^ 
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iE^D cttJ^tf ^y "^^m^tltzm^m I C 2 ® X - YJS 

^ztr\ ic^^^^j-rcRizm^^titzicmm^ 
1 0 1 4{zmm^<m&mic^m^i^m^^ztt^x^ 

So 

[0 0 9 1] r^y^^vbU^KST^fp^tf^y^^nVv'A- 
v'3>^7^-vl 2 0 3-\^i^I C^^J^#^^^1 

(D^mmm 1 2 0 4 ei 2 1 tc^xt^ct ^ ^©sts 

10 120 1(D±WzmSt^tltzU—)V1 2 0 4a,ts Z(D 
I/— ;i/l 2 0 4 atCctoT:^;^^Vb 1/><K SThtr^y 
^zr>;'^~i:^3>;<7^— 1 2 0 3 t(DrS^mW.T^ 

2 04 bh. Ca)qJi&r-Al 2 04 biCj:oT5:J$^ 

n. Ril!/r-A 1 2 0 4 h\ziQ^xx:&mz^mx^^ 

Rjift^^y K 1 2 0 4 c h^fiS;^TV>So 

[0 0 9 2] z(Dmi(Dif^mmmi2 0 AcD-njm^^yY 

1 2 04 ct::(i. il&S^^y K 1 2 04 d*s-|Cfa]^ic^S 
$tiT*5^3. ClCDi!RS-\^y b 1 2 04 d3()S^^^lR^lb 

>;<7^~v 1 2 0 3 ic^h bat?o d a bfeH&S^^y b 
1 2 0 4 d(i. Plift^^y b 1 2 0 4 c bT«?iJ;t«4 

tiT *5 D . -Jg^;r 4 flaol^iSSi I c tr 
^:3>ji-i^3>:^y^-'i^ 1 2 0 3i,zmt\^}htszitifi 

[0 0 9 3]— hf^y5^^>>'\'— >'3>::<5^— i/ 1 2 

0 3iy^(^^^>J'^^ 1 3 0 Op^O IC^-vVrCRl-\ 
iSiSi^ I C sm 2 CD^iJI^g 1 2 0 5 «fe [5]« 

30 (Dm^xi>y>. m \ ^i^^xfm2 i\z7r^r^o\:z. mu 

Stfe 1 2 0 1 (DALmzmm^f\^tz\y)\y 1 2 0 5 a 
ZCDU—)V1 2 0 5 a(ci:oTtr^y^:3>yt— ^3>;^ 

T^-s^ i203hic^^urcRi iicDF^^as-rs 

Ch:?)^T^SpJl&7^— A 1 2 0 5 bhs d^RlftT— A 

1 2 0 5 biCcfcoT^J^^n. qJi&r— A 1 2 0 5 bic 

f&^xx:^mzi^mx^^-mm--^y b 1 2 o 5 c t,^m 

[0 0 9 4] CI(D^2(7)^?||^gl 2 0 5c?)pJi!j^^y b 

1 2 0 5 clzU. mm^^y b 1 2 0 5 d;5^Tlpl^-^S^ 
40 tiT**}. CCDiRS-^^^y K 1 2 0 5d*ss^*iRg[b5^d: 

2 0 3*^i^)Mimi c^iasb. 5^-^ wtasi 3 0 0® 

APl 3 0 3*^bT. ^CDlftKIKIC^IC:5p^Ur 

CR 1 izm^^^^o zoi^fzmm^y b 1 2 0 5 d 

it. -pjm^y b 1 2 0 5 c (c^bTWx.«4*gjK^a 

^tiT*»). -mizAmcD^mmic^ic^^vrc 
Ri-^m^m^^>ztifix^^o 

[0 0 9 5] 3 0 0 

^mmmmiz^^^^>j^^i 3 oQ{t. ic^^ur 
50 cR}cm^Si.^titzmmi cizm^t-r^mu^im 
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y"^ h^^y H 1 3 0 2®3>^^ bgpi 3 0 2 alzmm 
[0 0 9 6] :$immwm(D I C|£®iSg 1 T 

ifeisg^i c«sa^^cfit-^^TijnistbT?es;?)^^b 

[0 0 9 7] rr>^^ bggl 3 0 2 a^Wt"^^;^ 
H 1 3 0 2(i. 7^;^ ^5=•V>>'^'1 3 0 la)*:*Tfiyi- 
lait^iXTtJtls H 1 3 0 2CDra^R|{;iI 

bT. :i(DiiLmcR5\zmm^tix^tzi c^^v-rc 

R ic:®^^ ^tlThSiSSi I C 3 1 3 0 4 

x^xy'x h^^y 1 3 0 2 ±^cisgEe?jjc:ait5. mms^ 

I C^3>^^ bgpi 3 0 2 aicsae^j^cg^tt^ii'sc: 

[00 9 8] sfe. mj^^mTLrcmmmici:^:. ic 

^-vUTCRfCfiM^nt'fC. y':^h^^y I 3 0 2(D 

mm<D&m crsiz m^a^ift-r s ^ h ^ u t e 
xTizM'^m^^ti. ^^vv'N-gpi 3 0 ocD^i^izjem^ 

n^o ig^cD^Jg;^ M/y^^MPb;t^'&{c:(i. cicD^ 

^ WN'gpi 3 0 o^^i^asiii^nTA^^a^ic^iiSf^n 

So 

[0 0 9 9] I C^^UTCRJi. 5^^> 

/A'gPl 3 0 0p*3*?i^bTaSj^^nSo :icD^t)Mb(D 

4i^<^:E2 2{c^'r*5. ^^msmmxit. 

gPl 3 0 OcD^^>/tAP 1 3 0 3(Dffifilh. ^^■'VVv'^ 
as 1 3 0 OiDUhcD^n^tiic:, u—V^l 2 0 Oiy^^ 

m^tix^tzimmict^m^TL^ti^i c^^^urc 

m^(D7Kwmmmmilz^-:^x^w:Gm(Di^LmcR2 izwt 

[0 10 0] z,z,x\ m^(Dmmmm^mizj:,^xmm 
:^\^(Dy}tz\^t^^xmmiz^m^mt2^titi^mxmm 

m-rmcDiiLmCRSiy^^^:^ h^y H 1 3 0 2 ^(i 

im-u^)mmcR4izmm^ti^o ^t\.xz<Dm 
mmz. ^mmicizmu^tz\t&m(Dum:^hi^>^ifi 

[0 10 1] ^^tC. Z^CDitLmCRAt^^y^X h^^yY 

1 3 0 2mizmi^'oX7K^^\^(DitLmcR 5 izmm^ 

ti. zzxmmm.lC(D^f>^y'::<h^^yV 1 3 0 2(DZi 
>^>57 hBPl 3 0 2 a (EI2 0#.^) ^m^n^o MIS 
f»lCifizi>^^ bSBl 3 0 2 a-N^l^ttfefetco I C 
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Re-^mm^^ntzcDib. mm^^mcD^izi^-^^xmrn^ 

tis 7t:®ffiBCR 1 izm^o 
[0102] ccDctoic. ic^^yrcR(i. 
j^^i 3 0 o^<D^^mmiyxmm^ti^(Dx. — h# 
m^tzitmuvxh^^it. I c^-^'urei^i^fistt 

i,f^m^mi^\^±-t^zt\ztji^o 
[0 10 3] 02 3 :^mmmmxm\^^^ti^ 1 
10 ^yTCR(3D«jt*^'r^iiiT*fct). mm^<Dzr]y-- 
M 0 1 1 (D±m\zm^ 1 0 1 2t^mm^ti. z(Dm^ 

101 2\zm.Smi C^«-l±Sfei6©I CJR^gpi 0 1 

4m^m^titz:ru>y^ 1 0 1 st/^m^^tixx^^^o z 

ZX{t. C^M'^^tzi^CDl CiR^gpi 0 1 4 

*16fflfl^J5gU -e©fcr>y5^^:^P^H^ClS^bTV^So 
[0104] IC^^UrCRJ3(i. '^mic^ 
^yrCRCDI CiR^gpi 0 1 4{<rJRtt^ti:tMS»I 

c(Di\Lm'rn'pmxfm\^m±(Drzisb. ^(D±miziy^'^y 

^101 5;65|a{:t4)tiTV^So CcDi^v^y^ 10 15 

20 (i. ;:<ry>^i 0 1 e^Zctoxrix-h 1 0 1 ijc» 

bTMffls^^h^nT^DD. ^g^g^i c^i cjR^asi 

0 1 4tCiRgTS^*fc(iI CiR^asi 0 1 4/>*^Bit) 

mmx^.T<i:.olz^mty^^^y^ 1 0 1 5^iS<CiiT% 

[0 10 5] -^bT. i^^^y^mwmm^mi^T^t. 

^miy^y^ 1 0 1 G{t:^yv>Vl 0 1 6(DW^iJlZ 

>^b^(D:imizm^(Dx. iun^titz^m^micus e 

ex 1/ ^^t/^tfcl b b c i: < n s c h tc)^^ 

30 So 

[0 10 6] C(7)J;'5{C. :$:^S£fl^^(<I^S I C:^r^y 

rcR(i. mmmm. mmx{trj:<, ^^^^^ i o i 
[0 10 7] zzx. :^mmmm(Dy^:y^ K 1 3 0 

2Wi. 8ffl(Du>^^ hgpi 3 0 2 a>65— ^©tr^y^ 
P2 T-iS{t^nT:|^^)> Z2>^^ h-r—ACDmm^y 

rCRicji. tr^y^Pi r-i efflcD^imi ct^iR^^ 

40 tl. ZCOt^s Pz =2 -P, ®H^i:^nTV^So 
[0 10 8] h^^y F 1 3 0 2 fcMbT^S^C^i^ 
^tlSIKISi^ICtt. 02 4tc^N-rJ;^tclfTX 1 6^J 
iClB^J^nfelglSiilC^Z^bT. 1^J*5&®SI£»I 

[0109] o^f). imB(DM.mxu. 1, 3, 5, 
7, 9, 11, 13, I smzmm^titzsmo^mm 

1 C^T^X b^^y K 1 3 0 2cd:3>^^ bSU 1 3 0 2 a 

R^i^iji^^y^^^Pi tz^mm^^tx. 2, 4, 6, 
50 8. 1 0, 1 2, 1 4, iem\zmm^titzimskic 
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[0 110] ^tji^^iz. z.<DMSk(Dfsmiit. ic^^^u 
[0111] ^mmmmo i cisgi^g i ic:fei^T. 

X h^iy H 1 3 0 2®:3>^^ bgpi 3 0 2 a^StlSlgt 
I C^^jULTt"^ b^fTa:ti6tc. ^Sco^j^^Ml 
3 0 4A57^;^b-x^y HI 3 0 4 (Daa^tCggtt ^^T V^ 

So 0 2 51^13 2 i<D m-xsimizi&om'mm^m'r 

i^. :i(Dm 3 CD^m^mi 3 0 4i,ts IC^^yrCR 

copihtegCR5i3J;tK5^;^ H 1 3 0 2©M?£:?? 
fp] (Y;^fql) lzie^xm\f^titzV-)Ul 3 0 4 at. 
dCDlx— 3 0 4 aJCctoTT^;^ h^^y K 1 3 0 2 

I c^^ yr CRcD^ihtegcR 5 hcDr^^fis-rsc 

h:;!)5-e^SpJl&^>;/ K 1 3 0 4 bh> Z,<D^im^y ¥ 1 
3 0 4 b(cTfpltJct&(te»n5tiR^^!y K 1 3 0 4 c 

^nxTi^So mm^^^ K 1 3 0 4 cits m^si^tjii^m 
mmm (tzt^itm.i^&'y^)>y) izj:-:>r±r:^mz 
^^mr^^^^oizmm^tixi^^^o ckdiks^^v k i 
3 04 c(D±T^mizx^^ ^M^i c^i^mx^^t 

t'hlZ, :3>^^ha51 3 0 2 a(c^imiC=&}fbM 

[0 112] ^mmmm(Dm3(Dmm^mmi 3 0 4t- 

it. — ooDU— 3 0 4 alc2o(Z)Rlii^^;^ K 1 3 0 

0 2h I C:^^UrCR®P±ffiSCR5 ^OF^Bfc^ 
U<tSS^nTV^So ^bT. Cti^ 2oa)qIl!;^*;^ K 

1 3 0 4 b(i. -^(Dmmm itztnt7ti-)i^:^i;m 
(Dmm^^y H 1 3 0 4 cii. ^ti^timsLcommmmiz 

[0 113] K«Ebfect^iC. ^n^ticDqag-v^y K 1 

3 04 c{i. -mizsm(Dm.m^ic^\^m\^xunr 

^:iti)^X^. •^C7)P^PS(i:3>^^ hasi 3 0 2 aa)r^ 
PBh^b<IS^^nTV>^o ::cD^3cD^i[M^gl 3 0 

[0 114] c:^^urcRr-(i. 

I CJR^as 10 14 (*:^0^cD^SI£ii I CCD«i^^ft:iC 

AMI cx$>ti{t^mn'^-)iiiBizmm\^xiiLS^isbT 
^-^^ Y^^t^m\if(bfix\^^o 
[0 115] 112 i\t^w^ic(oi5^ Y^m.(Dmtm 
m^TTs^mmm. m2s^t.v^m2 9\t^fi^fimm 

ioii^'im2i\z7r>^tmmmx\t. ic+^ut 

CRCDI CiR^gfl 0 1 4^. BGA^IC0^H;K- 
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)VYiB<Do%(Dm9Vm(D^m'^^-}\^}lB\zmt^'r—^^ 
mORht^W^WL^flXii^^. C©^-/1ffiCRb(Ccfco 

[0 117] 0 2 8 ^C^^'r^fl5ffiT^i^ I C:^^ 

i'UTCRODI CiRggUl 0 1 4{C. BGAMIC<3D* 
Ba4^-;i/HJc«^t-S:J?f^ Ktr>CRc55>s|g;{t?>nT*5 
He>CRcJ::ct'oTt>SKgii C© 

[ 0 1 1 8 ] la 2 9 JC^f ^JK^T-ti. I C:^-\' y r 
10 CR® I CJR^SPl 0 1 4iC, BGAMI CCD^Ba^}?— 
;!/H B® ^ ^C7)g^miCD^Ba>}^-;i/H B Izm^'T^'r— 

^^m^m^QRdm^m.^nx^^. zr>\.fz^-^mm 

SBC R d {ZcJ:oT^1SaS^ I C(?)*ffl:1t-;i/HB«:fi[g 

[0119] ^mmWMcD I CiSg^^M 1 X\t. C ^ b 
feiSSSg^I C(Z)AUd^iffi?HB^iS^fl<jtcteg*J6t-S 
?S/>r H^lftCRb, CRc, CRd*s, lC:*^^UrC 
R(Ci5lt^tlTV>S®T% ^ 3 (D^jS^M 1 3 0 4 JCT 
h^^y H 1 3 0 2©:3>^^ bgp 1 3 0 2 a-\SiS 
20 KlC*lf U^TSfS<3!>. #ffl^-;i/HBh:3>^'^b 

"T S <! ^t5R5±T ^ So 
[0 12 0] T>U-VU\ 4 0 0 

T>D-^a51 4 0 OtCfi. ±jilib;fel^^l C 

45^i'>>'N'a5i 3 0 ot^^e^l^ui'r/i«)©-r^^^y 

^yTEXT*stg{t^>nTV^So ;i(D>r ^S^'^y u 
TEXT(i. EI2 14oJ:t)^0 2 5{c^N-rJ;dJc. t^*;:^ h 
H 1 3 0 2cDic5#J^n^tiOfiBEXT 1 :f> 
P-ygi5 1 4 0 OcDteBEXT 2 hcDP^^ X:^fpllcSffi 
30 5^1&T#SJ:-5^«S8^^^Tl^So 5^y^h^^yHl 30 
2(DPfiJCDffiBEXT lT-(i. 02 SiC^N-TctdJC. I 
C^^'^)l^QRt(D^^^m\1^^tz^\Z. IC^^yy' 

®#±ffiBc R 5 (o^'^±Mx^-:^xm 3 (oi^mmw 1 

3 OACOmm^'-y H 1 3 0 4 c(O^^Tmzmf3i^^o 

[0 12 1] >i^^j^yv^^'^)T'EXT<D^m}mm\t 

^izu^^fit^^-^t^. 02 3i::^-ri c^i-yrCRcD 

8j@) s^^nfenx--hT-«^-rsch:^T-^So 
40 [0 12 21 c©>r^i^^y h^i^yrEXTJi^ 

H 1 3 0 2 0fS5fiiJcD-en^tlJcfP^2^IS(te)tlT 
b5^i'>/n 3 0 lO&BEXT 1-x 
5^ttbTl^SP^«. flb;^«^:P>D-ygi51 4 0 OCDfiiB 
EXT2-N^t^;t-Shl^a<fc^(C^ (i«^*riSrs6«J5&i&fP«: 

[0 1 2 3] >r^S^^y b:3P'\-yTEXT©eBEXT2 
JcffiJgbT. 4^^:/ brix-M 4 0 l3!?stS:(t'?,tlTV> 
So ClcD4^^y hrv-h 1 4 0 Ki. SiSi^I CJ::{gS 

60 um.iixtm'r^tz^(o^(Dxi>\>. \^tzt^^xmu(o 
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[0 12 4] :^mmmm<Dit^^y 1 4 0 IJi. 

mmT^m4:(D^m^^mi 4 O 4CD^a^^y K l 4 O 4 

Sci:a^C^tlTl^So ^bTs I|4C0^jS^H1 4 0 4 

CDHR^^^y K 1 4 04d{C^j^vUT. 7j^^:/bn^-bl 
4 0 1 S:4':5C0Mi^(C^tts ^ ^i^'^J/ b^i' Ur E X T 
2 A* ^ b 8 iHcDSB^af I C * ^ tt ^ CD^^JC 

©iisa^^v K 1 4 0 4dT*^<Z)^^ilSSbT^ >'N'^y>'T 
gP1 4 0 2-Ni^g|f€>o 
[0 12 5] hru—h 1 4 0 l©5a^{c(i. ^ti 
^tl^^'T"— {^m^) 2r:?co>'N'>y y'ras 

1 4 0 2]5SHS^^'?>tlTV^^o &>'^^y:7rgpi 4 0 2(Dm 

hru-h 14 0 1 h|Hibi/^;i/e® (z;^ipj) ^ 

tij:^±m(Du^MiLm. mi$^miz{tmm&mi 2 0 1 
s^i4 0 2(Dm<i^^mm{m\zmm^nrji\.^i^^ tztx, 

[0 12 6] ^tz. :in^-McDW^'r-rMt. 

[0 12 7] \^A±mmi.tz^^i^^:^h^^V'rEXT2 
iy^i^j^^yyyUl 4 0 2izm^^m(D:r>a-y^i 4 
OOJ::{is m405^j||^S 1 4 0 4 A$S^te>nTV^-5o 
C(^^4®^jai^® 1 4 0 4Ji. ^1 9*5J;t>-EI2 1{C 
TTsT^olz, ^gStSl 2 0 lcD±a5ic^|g^ti:feu- 
;i/ 1 4 0 4 a i:. ;i/ 1 4 0 4 a(C J:oT-r 

-y h^^Vj'EXT 2 t^^^^yyT^l 4 0 2 hcDH^Y 

:??[a{ci^ST*^^«ri&r— Ai 4 04bi:. ccooJiS:?' 

-A 1 4 0 4 biCctoT^J^^tb. qll&T'-A 14 0 4 
btC*fbTZ:^fpl{C±T^t!;T-§Si!R«^^y K 1 4 0 4 

b:3p-\'UrEXT75)^^StKiJlC*lRlfb. ^<O^U^ 

I c*4^^y bru-b 14 0 1 (cm^b^itfhh^tc. 

bru-h 1 4 0 1:^)^^1SISKI C*iR«bT^co 
tSiSK I C*/^^^ :7 Tgp 1 4 0 2 -Nigh biitTo **S6 
ff^^CDig^S^^y b 1 4 0 4 c«i. pJi6T-A 1 4 0 4b 

[0 12 8] %timz. mmtm^^^^t^^. pif&T-A 

1 4 0 4 b^3J:tJ^(|S^^^;/ b 1 4 0 4 c(i. n^yy^U 
4 0 2cD#l^5"->>^;i/®±#ffiSi:T^teMhcDP^(Z)l/ 
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[0 12 9] ^h\Z^ r>n-ygBl 4 0 0 ^5 
CD^jtMS 1 4 0 6 J;t>*^ 6 OW^mm. lAOlf^m 
«t^n. cn'?»^3*5J;Z|f^6CD5^ii^ai 4 0 6, 1 
4 0 7{;:J:oT. /^^y y rSP 1 4 0 2 JcMtJ^tB^tvfcsS 
«?IS» ICAs^fjy^a^vblx-fKST h 

10 [0 1 3 0] dcDfeii). ^H»K1 2 0 1^«. I CIS 

ttgpi 1 0 0(7)^;^ b^:/:3f3EMP>()^^a«nT^fc^c7) 
v'blx^KST^^gSt^l 2 0 1 ®±ffii;iESt? 
J:a^::BBS-r^>fei&®^g|5 1 4 0 3*sfP^4oMIS^n 

[0 13 1] ^5c7)^j^Sai 4 0 6(i. Ell 
2 WZTT.-t ^o\Z^ ^M^ffil 2 0 lCD±g|5i^^iS^tl 
;i/l 4 0 6 a^. CODl/— ;H 4 0 6 a^«fcoT 
n^yyy^X 40 2 h.«.BPl 4 0 3 htDP^* Y7?[pj{c^ 
ftT-g-Spiajr— A 1 4 0 6 b^s Z,(fmm^—lx\4 
20 0 6 btCct^TSfS^tl. Rll&T-A 1 4 0 6 bizMb 
TX;^|qI-Nj^g;T-tSqri!j^^y b 1 4 0 6 c ^cDpJ 

ib^^;/ b 1 4 0 6 o\z-m^\z^\^n\y^t\.7.ismz\L 

-r^mx^^W^^-j b- 1 4 0 6 di:*i)i;lTV>So -e 
bT. CCDia^^^:/ b 1 4 0 6 dTb^^M^ilS^^lb^;?)^^ 

X. Y^^ci:t/z;^fp]-s^i!jT^::hT-s n-jyr^\4 
0 2;b^^*HSgiI C*iS«b> ^©SlS^IC^mt" 
a:^7^=?ycD:3b;:^>$^vbu-rKST-\i^g|^^o *^ 
ff^ffiCDig^^^^v b 1 4 0 6 d(^. qJlS^^y b 1 4 0 6 c 
iz2^^a^tlT*5D. -jgiz2fflCDl&iS^IC^^il^ 
30 -r-g>c:i:)?jST*^'S)o 

[0132] t^^. imm^mo^^ 5 cd^j^^® 1 4 0 

6(i. S«®2t3a).^.Sei 4 0 3ic-fe^;/ b^n:/^:^;^^ 
x'bU^KSTCrOiT^jSISlgilCii^ill-rScfcdJc. qj 
i!jr-A 1 4 0 6 b/!)5M<Jf^^^tvT*5f?s Ctl^Si® 
CD2rDCD.Sa51 4 0 3Jc{i. ^^^JgCDigl^:?^^":^ Vco 

[0133] CintcMbT. ^ 6 (DWM^W 1406 
(i. HI 9^^ctt;^2 WZif.r^oXz^ SMS^l 2 0 1 
®±gjSiC|g|S^tlfe2*®U— ;i/l 4 0 7 a, 1407 
40 ah. ^lOlx— ;i/l 4 0 7 a, 1 4 0 7 a Jc<toT^^^y 

rgp 1 4 0 2 h^as 1 4 0 3 >i(on^x-nn\z-^mx 

§ ^ qJI&r-A 1 4 0 7 b h. dCDpJlSr— A 14 0 7 
blCcfcoT^J^^n. qJ»T~A 1 4 0 7 b^^bTX 
-^n-^i^Wn^^-^m^^y b 1 4 0 7 chx c^Rlt!;^ 
b 1 4 0 7 cJcTfp]^«-:^tK^{t^tiZ;^fp]{c±T^ 
mx%^Wm^v b 1 4 0 7 dh^il^TV^^o ^b 
Ts C:CDI»^^*vb'1 40 7d*5SM*IR5lb^5!>5e> 
X. Y*5J:zJ^Z;)^fqi-x^i!jT^:ihT% ^N'^y>'rSP14 
0 2*^^^I^I C$:qS^U Z^nm^ 
50 -S:^J^::Jy(3D:3b;:^^vbl/-rKST^^iS|-r€>o **flS 
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mmcomm^y h i 4 o 7 dit. -^m^y k 1 4 0 7 c 
[0 13 4] ±mvtzm 5 (D^mmm 14 0 e^s 

4 0 7 t^mi^-^x^mr^tt^iz^ m^mmcDis^^^^t! 

^x^mt^:zti^x^^o 
[oi3 5]cdbj^s 2^(Di^mmmi4oe, 14 

0 7©K«^^y K 1 4 0 6 d, 1 4 0 7d/)SSv^^C^* 

40 6 a, 1 4 0 7 a(iM5&^iii^lClS{t^?>tb. 2-3<D 
(SiS^^y H 1 4 0 6 d, 1 4 0 7 d;bsi^^{ri&#LT'fe 

Tii. ^5(3!)^jg|^Sl 4 0 6*||6C!)i^j^^ai 4 0 

[0 13 6] -hUMz. mmtm^T^t^. ^n^ti® 

^§51 4 03 c5D^M*tS 1201 (DT#Ji-{i. V 

v\y>(^v\y^WMT-K\z^\'ym.\.. :z(Dhv^mm 

•r—Alz^^x I Ct&«gf5 1 1 0 0©K^t*>5;^ h ^yti 
UL l-'UL 5^a«n^o ^tz. :^A^'^hU-fKS 
T5bs&l^^i^^^T^h35^ofe,«gP1 4 0 3^(i. hU-( 

M/^KST;bS7i«ti> ^m^T-yMzm-^mx.^tix 

m^l 4 0 3^C-b^y h^n^So 
[0 13 7] :^nmmm(D--:>(DJ^^yyr^l 4 0 2 
Ji. 1 6flS(D«Ki^I C^tSttT-^. ^tz^^yyT^l 
4 0 2<3[)«-I CtS*rtffi®jc|Stt^nfc1&MI^I CcD:^7^ 

y ^ ^ n^mati-r s ^ ^ v Tb^istt ^ nr v ^ ^ o 

[0 13 8] ^bTs ^^-jyrUl 4 0 2C^(j'^n;^ 

^isg^i c(D:^y':JvtiiLmt^&nmki cmiztm 

bT*5§r. >'^•^y7rgB1 4 0 2^CHWf>nTV^S«^ 

1 C;?)S^-r^:^7^zfUcD:tr^^v bl/^KS I CtS 
WSBl 10 0 (UL 1~UL5) iy^i^^V^mi^X, ±^ 
b}fe^3*5cfctf^6®^SI^gl 4 0 6, 1 4 0 7T-*f 

jjt^r^i3:^^^hu-(KSTizm.m^ict:mm-r^o 

10 I 3 9] ±miyrz^o\Z, bfe^-V>>'^•MI c 

i^®^^Ml^c::^^v^T^. Mimi cc7)Am;^iffi^HB^ 

jaj$6«JicffiHi*J2)t-S:3br-f K^gjCRb, CRc, CR 
d5?)^. I C:^^UrCR^Ci5(t^tlTV^^a)T^ II3CD 

^mmmi s 0 4tcT5^;< h^^;/ h i 3 o 2(3d:3>^^ 

bg|51 3 0 2 a^«ISKlC4}fb^TS^®. 4^69^}^ 



13 ) i|$M¥ 11-287842 

24 

-;i/HBh:3>i^^htr>b (DteMJgJg^ W b < fpi± 
[0 14 0] /d;*. iM±iJi0.Bbfe^?I^Sgtt. *^WCD 

X. ±m<Dmtmmizm^s^titz^mm\t. ^^wcds 
[0 14 1] tzt^\^. m2mmmm<Dij^ K^^e 6 

10 b-eecJi, t— hri^— h 6 6J^Jl^{C^fe)y^^y:7rg|5 
6 8, 6 8JCig(tSCh^T-#So 
[0 14 2] 

mm<Di^mi i^A±m-^tz^oizy^mmiz^tiit. ic 
^ba$tc}¥b^T?>n^Am*fis^s<*^^5!f^ k^st 

Mimi cc7)Affi±F5S^®^uM^A?)5iijg*5^b<rpi±'r 

iZ)^ y ^ ;^ ^ A^^^^ d i:;65x- § So 

[EI®®^#^&IJJBfl] 

m 1 ] I cmmmm(Dm i *ssj^®*^-r)^ 
[0 2] mi(Dicimmmi^ziBi,^^mmmic(Dm^ 

5§ b ;5 ^ * ^ -r hi/ CD n — ^ ^ — b T- s o 
[03] iaiCDICSCiK^S©IC;:<b^v:3b©^j^«^v 

[04] 01OI Cl£®^SgT-^v>^ns:d:;^^v bi/ 

30 ^^-r^ET-feSo 

[0 5] 01CDI ci^g^^BT•ffll^e>^^s5^;^b bi^-r 
* t--gp^«¥«4m0T- & So 

[06] 01<D5^:x b^^y b'J::*5(tsr^;/S/^. >r>1^- 

-b (t^^ b bUY) s V^r^y b;^-r b:^5J:T>'::i>^^ 
(V>>->yb) cD«jg4:?N-r^g¥fv«S0T*S)So 

[0 7] 0 6©»fS0'efeSo 

[08] micDy'7.V^^y}'ltZi^uxzr^)/^^ifi-rmiy 

tzUM^^-rmmmx s o 
[09] ms(DA^iih:Kmmmx$>^o 

40 [0 1 0 ] 0 9 CD I CJR^SP«^-r^0T-$)So 

[011] *^B.Sc^ffeCD*Jfiff^ffi^^s-r»fB0 (08CQ 
AgPffl^0) T-S)So 

[01 2] 01 ICDT^v't^X^?/^ b'*^t-1^^0T-$) 

S o 

[HI 3] :^mm<D^ ^izmcDrntrnm^^^rsimm 
[014] 01 SfflT'M-f >;p!f-< Ht:^-r*mia-eife 

so j^0T*&S. 



( 

25 

[Ell 6] HI 5(D\i-hyiy-hiz^\f^mmic 

[lai 71 01 5(Dt-bn/-htC*5WSSt8«giIC 
[Ell 8] 01 5®t-hny-h(CfcMt^StMg^IC 

[lai 9] ■:^mmicumMm<Dm3mmMm^7rs^ 

[02 0] 019 o(Dicimmu\zii»:h^^mi c 

[02 1] 01 ^(Dicmmmmizm-^ibntc^m^m, 
^m^m \z7f^ -r^® 0T* * ^ o 

[02 2] 01 9C0I CKi^^gT-MV^^n-g^I c*^ 
U TCDSSi3lJSiS*iJiB^-r'5fci6(?)?4^a0T-$)^o 

[02 3] 01 9<Dicmmmmrr:m\^^^fi^ic^^ 

[0 24] 019®I Cm^mW(D^7. ^^^>^^'tc:fe 

So 

[02 5] 02 1® XXV-XXVJ^l;:?&^Bfffi0T$)So 
[02 6] 01 Q(DlCW^mm(DT'7s h5^^>>^\'ic:i3 

ttSSi«»I C©m>)5ib^^6*SiBfl'rsfcft?)CD0 9ffl 

^»f®0T*^So 

[02 7] 0 2 3CDI C:^^Ur(C:fettS«tSC®^I CCD 
[02 8] 02 3cDIC^^U7'{3:fe{tS®KSiIC(3D 
[02 9] 02 3® I C:^^U7^{c:*5ttSStimi C® 

Y^m.<D^iD\zmommm^mrmmmx^^o 

[03 0] -9S6«J35::3>^>> b tr> (V^r^y b) 
*4li0T-S)So 

[03 1] lCcD7K-;i/«^hn>^^^btr>h®g^ 
«^^^Nt-Smffl0T*feSo 
[W^cDitt^] 
I C-«[^IC 

P M— >Jr~>?^ — ;i/ K 

l-I Cim^H 
1 0 0•••^•VW^•gi5 
1 0 1 -tl^ffl 
1 0 2'^-^:< h^■^>^^' 

1 0 3 --mm 

1 0 4—7^;^ h^^y H 
3 O-r^yv-v 
3 1-}¥£E^ 
3 2-:tf-f Ktr> 

3 3-;^ Y-J^^i5^ Y 

4 0-v>;r^y h:tf^ K 
4 l-:*f-f Ky^^yi^'jx 



14 ) 1 1-2 8 7 84 2 

26 

4 2— ;< h ^y/t® 

5 0 — V>!r^y h 

5 l-rJ>4?^btr> (n>:J?^bgB) 

5 1 a-P3it«GagP 

1 0 5 -mumi 

2 0 l-iai^ful h ^y:^7 
2 0 2-IS^^IC;<b^y:d 

10 2 0 3-M/^^}$«i 
2 0 4— oil/^— ^ 

2 0 5-M/-f^jir— A 

3 0 

3 0 4-X-YagSl^e 
3 0 l-U— ;i/ 
3 0 2-pJl&r-A 
3 0 3-pri&^>y K 
3 0 5-ruif>f if 

3 0 e-^gp 

20 4 0 0-7'>n— ygp 

4 0 4-X-YJBiaS^g 
4 0 1— ;i/ 

4 0 2—qri!?r— A 

4 0 3-qJi&^^y K 
4 0 S—v'N'^y 
4 0 6 -^35 

1 2-:^my\y-ix 

30 1 3 -a 

1 4-^DW«m 

1 5-^>1t-hiR«a5 

1 7-7rX:h 
1 8— 5g^tr> 

1 9 - I CilX^gP 

2 0-:^^ K?L 
2 1 -mMffl?L 
2 2-»Affl?L 

40 2 3-:^^ F?L (jfjr^ H^®) 
2 4 -MP 

2 5 -MP Y^m 

6 1— ^bl/^ 

6 2-#^$&M/>f 
6 3-^MM/^ 

6 4,6 b'-x-Ywmmu 

6 6— b— bri^— h 
6 6a-IH]a5 

6 6b-7=— ^1® Y^m) 
50 6 6 c-:*/^ b-tf> 



27 

6 7'"y^Xh^^)^ V 



( 15 ) 

6 8— ^'^^^/^TgP 



#I8¥1 1 
28 



-287842 




( 16 ) 



11-287842 



[1117] [017] 




[02 7] 



imZ 8] 



CR-\ 



. HB 



IC 



u /-o 



( 17 ) 



1 1-287842 



CI1I131 [025] 




( 18 ) 



mmW- 11-287842 




( 19 ) 11-287842 

(SDint.ci. ' m<i^^ ff\Hmmm^ fi mm^^mm 

II B65G 47/51 B65G 47/51 



